MyHununajibHoe Ka3éHHoe 001eo0pa3oBaTe/ibHOE YUpeKIeHne
«3a10pUHCKas OCHOBHAA 0011e00pa30BaTe/JbHAS HIKOJIA)
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PABOYAS ITPOT'PAMMA
no npeamery « XUMMUIA»

YpoBeHb 00yUueHHsI — OCHOBHOE 0011Iee 00pa3oBaHue
Cpok ocBoeHus — 2 roja

O0bwem - 136 yacoB



l. IosicHuTeILHAA 3aNIUCKA.

OcHoBy a5 pa3paboTKu paboueit mporpaMMebl 0 Y4eOHOMY MpeaMeTy «XHUMHS COCTaBISIOT

CIIeyIOIINe JOKYMEHTBI:

1. denepanbublii 3akoH oT 29 nexadbps 2012 r. N 273-®3 "O6 obpazoBanuu B Poccuiickoit
®enepanun”

2. CanuTapHO-3NIUAEMHONIOTHYEeCKHe TmpaBwia u  HopmatuBel CanlluH 2.4.2.2821-10

«CaHUTapHO-3MUIEMHOJIOTHYEeCKHe TpeOOBaHMsI K YCIOBHUSM U OpraHu3aluu OOy4YeHUs B

00111e00pa3oBaTeNIbHBIX YUpexKaeHUsIX», oT 03 mapra 2011 roxa.

®denepanbHbIi 0a3UCHBIN YUeOHBIN IIaH T 001Ie00pa3oBaTeIbHbBIX YUpexaeHuii PO.

@enepanbHbIi  TOCYAApCTBEHHBIM  00pa3oBaTEeNbHBIA  CTaHIAPT OCHOBHOTO  0OIIEro

00pa3zoBaHus, YTBEPKICHHBIN MTprKa3oM MuHHUCTepcTBa 00pa3oBaHus U HayKu Poccuiickoi

Oeneparuu ot 17.12.2010 Ne 1897.

5. @enepanbHbIl MepeueHb Y4eOHHKOB, PEKOMEHIOBAaHHBIX MHUHHCTEPCTBOM 00pa3oBaHUS U

How

Hayku Poccuiickoit @enepanuu K UCIONB30BaHUIO B 00pa3oBaTeIbHOM IpoOIEcCce B
0011e00pa30BaTEIbHBIX YUPEKACHUSIX.
6. IlpumepHble MporpamMMebl 1O Y4eOHBIM IIPEAMETaM.

7. TlpumepHbie IpOrpaMMBbI IO y4eOHBIM TpeaMeTaM. Xumus 8-9 kiacchl. 3-e¢ u3ganue — M.:
[Tpocsemienue, 2012. — 76 c. — (CTangapThl BTOPOTO MOKOJICHHUS)

8. OcnoBHas obpa3oBatenbHas nmporpamma MKOY «3amopuHckas OCHOBHAs
o0mieo0pa3oBareabHast MIKOIa.

Lesn XuMHYECKOro 06pa30BaHMA:

1) dopmupoBanue y oOy4aromuxcs yMEHUS BHAETb M IOHMMATh ILIEHHOCTH OOpa30BaHUS,
3HAUUMOCTh ~ XMMMUYECKOTO 3HaHMsI JUI1 KaXJ0ro 4YeloBeKa HE3aBUCHUMO OT  €ro
npoeCcCHOHATIBHON JIEATENIbHOCTH; YMEHMs pa3iauyaTb (akTbl M OLEHKH, CPaBHUBATh
OLICHOYHbIE BBIBOJBI, BHUAETb HUX CBA3b C KPUTEPUSIMHU OLICHOK U CBSI3b KPUTEPUEB C
OIpENIe]ICHHOW CHCTEMOM LEHHOCTEeH, (QopMylupoBaTh U OOOCHOBBIBaTH COOCTBEHHYIO
MO3UILHIO;

2) ¢dopmupoBaHHE y OOYYaIOUIMXCS IEIOCTHOTO IMPEJICTABICHHS O MHUpPE M pPOJIM XHMHHU B
CO371aHUM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MUPA; YMEHUS OOBACHATH OOBEKTHI U
IPOLIECCHl  OKPYXKAIOIIEH NEUCTBUTEIBHOCTH — MPUPOAHOM, COLUAIBbHOM, KYJIbTYPHOU,
TEXHUYECKOMN Cpenbl, UCIIOJIB3YS JUISt 3TOTO XUMHUYECKHE 3HAHUS;
3) mnpuoOpereHre OOy4YalOIIMMUCS OIBITa PAa3HOOOPA3HOM JEATENBbHOCTH, MO3HAHUA U
CaMOIIO3HAHUS; KIIOYEBBIX HaBBIKOB (KJIFOUYEBBIX KOMIETEHTHOCTEH), NMEIOLUX YHUBEPCATLHOE
3HaYeHHE IS PA3IUYHBIX BUJIOB JEATEIIHOCTU: PpEIIeHUs NpoOjieM, NPUHATHS peIIeHHH,
NoMCKa, aHaiu3a U 00paboTKM HMHPOpPMAIMK, KOMMYHUKATUBHBIX HABBIKOB, HaBBIKOB
U3MEpEeHui, COTpyAHUYECTBa, 0€30MacCHOr0 0OpaIeHHs C BEIECTBAMU B TIOBCEAHEBHOM KHU3HHU.

3agayamu u3ydyeHHus Y4eOHOro npeamera « XUMHUSD» SIBISIFOTCS:

y4eOHble: ¢dbopmMHupoBaHME  CHUCTEMBl ~ XUMMYECKMX  3HaHMM  Kak  KOMIIOHEHTa
€CTECTBEHHOHAyYHOUM KapTUHBI MUPA;

Pa3BUBaIOLIMeE: PA3BUTHE JIMYHOCTU OOYYAIOIIMXCS, UX HMHTEIJIEKTYaJllbHOE M HPaBCTBEHHOE
COBEpUICHCTBOBAaHUE, (POPMUPOBAHUE Y HUX T'YMaHHUCTHUECKHUX OTHOIIEHUN M HKOJIOTMYECKU
1es1eco00pa3HoOro MOBECHUS B OBITY U B TPY/IOBOU JAEATENbHOCTH;

BOCNIUTATe/bHbIE: (QOpMUPOBaHHME YMEHHH Oe3omacHOro oOpallleHuss ¢ BelllecTBaMu,
UCTIOJIb3yEMBIMHU B TIOBCEIHEBHOM >KM3HU; BBIPA0OTKA MOHUMAaHUs 00IIECTBEHHON MOTPeOHOCTH
B Pa3BUTUU XUMUH, a TaKke (GOPMUPOBAHME OTHOLIEHHUS K XMMHUHU KaK K BO3MOXKHOM oOmactu
Oyay1iel MpakTU4YeCKOH NesTeTbHOCTH.

Il. O0mas xapakTepucTuka y4eGHOro npeamMera



B cootBercTBru ¢ denepanbHBIM rocy1apcTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO
oOmiero o0Opa3oBaHMs ydallMecs AOJDKHBI OBJAJETh TAKMMU II03HABAaTENIbHBIMU Y4eOHBIMU
NeHCTBUSAMH, Kak yMeHue (HopMynupoBaTh NpoOjeMy W TUIOTE3y, CTaBHTh LIETH U 3a/a4H,
CTPOUTH IIJIaHbI JOCTHKEHUS LIEJIEH U PELICHHs NIOCTABICHHBIX 3a/1a4, IPOBOJUTH 3KCIIEPUMEHT
Y Ha €r0 OCHOBE JI€JIaTh BBIBOJBI U YMO3AKIIIOUEHHUS], IPEIACTABIATh UX U OTCTAauBATh

CBOIO TOUKY 3peHus. Kpome 3Toro, yuammuecs NOJDKHBI OBJIAACTh NPUEMaMH, CBS3aHHBIMHU C
OIPEIEICHUEM IIOHATUH: OrpaHWYMBATh HX, OIMCBHIBATh, XApPAKTEPU30BaTb U CPAaBHUBATH.
CrnepoBarenbHO, IPU W3YYEHHHM XMMHMM B OCHOBHOW WIKOJIE y4allMecs JOJDKHBI OBJIANETh
y4e€OHBIMU  JIEHCTBUSAMH, IIO3BOJSIIOIIMMHM MM JOCTUYb JIMYHOCTHBIX, IPEIAMETHBIX U
MeTaIpeIMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.

[Ipennaraemas mporpaMmMa 1O XMMHUHU PAaCKpBIBACT BKJIAJ Y4€OHOTO MpeaAMeTa B JOCTHIKCHHE
1esiell OCHOBHOIO 00wIero o0pa3oBaHMs M OIpeleseT Ba)KHEHIIME CO/ep)KaTellbHble JTMHUU

npeaMera:
BelleCTBO — 3HAaHMUA O COCTaBe W CTPOCHHUM BEIIECTB, WX BAXHEHIIMX (U3UYECKUX H
XUMHYECKHX CBOMCTBaAX, OMOJIOTHYECKOM JICHCTBUM;
XHMUYecKasi peakiusi — 3HAHUSA 00 YCJIOBHSX, B KOTOPBIX HPOSIBISIIOTCS XHMHYECKHE
CBOMCTBA BEILIECTB, crocobax YIIPAaBJICHUS XUMUYECKUMHU IIPOLIECCAMY;
NnpUMeHeHHe BelleCTB — 3HAHWS U OMNbIT MPAKTUYECKON JESITEIHbHOCTH C BEIIECTBAMH,
KOTOpBIC HambOOJIee YacTO YIOTPEOISIFOTCS B MOBCEIHEBHON JKHU3HH, IIMPOKO UCTIOIB3YIOTCS B
MIPOMBIIIUICHHOCTH, CEIIbCKOM XO03SUCTBE, Ha TPaHCHOPTE;
SI3bIK XMMHM — CHCT€Ma BAXXHEHIIMX MOHATHA XUMHUU U TEPMHUHOB, B KOTOPHIX OHH

OTHCHIBAIOTCS, HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB, T. €. UX Ha3BaHUA (B TOM YHUCIE U
TPUBUAJIILHBIE), XUMUYECKHE (POPMYIIBI U YPABHEHUS, a TAK)Ke MIpaBujia NepeBojia nHpopmaiuu ¢
€CTECTBEHHOTO SI3bIKa Ha S3bIK XUMHUU U 0OPATHO.

[Ipu otOope conepkaHusi, KOHKPETU3UPYIOLIETO MPOrPaMMy, YUUTHIBAIIOCH, YTO Mepe]] 00InM
oOpa3zoBaHMeM HE CTOMT 3afada Npo(ecCHOHANBHOW MOATOTOBKH OO0y4arommxcsa. ITO
OMPENIETUIO TIOCTPOCHUE Kypca Kak OOIIEKYyJIbTYpHOIO, HAIpPaBJICHHOTO, MPEXJE BCEro Ha
dbopMupoBaHHE U pa3BUTHE HUHTEpeca K HM3YYCHHIO XHMHHU. YUTE€HAa OCHOBHas OCOOEHHOCTH
MOJPOCTKOBOr0 BO3pacTa — HAYaJIO MEPEeXoJa OT JAETCTBAa K B3POCIOCTH, KOTOPBIA XapakKTe-
pHU3yeTcs pa3BUTHEM MO3HABATENbHOM cepsl.

Ha sTane ocHoBHOTO 00111€T0 CpeHETO 00pa30BaHUS MPOUCXOIUT BKIIOYECHUE O0YUAIOIINXCS B
MPOEKTHYKD M HCCIEHOBATEIbCKYIO JEATEIbHOCTh, OCHOBY KOTOPOM COCTaBJISAIOT TakKHUe
YHUBEpCAIbHBIE yUYeOHBIE NEUCTBHS, KaK YMEHHE BHUJIETh MPOOJIEMBI, CTAaBUTh BOMPOCHI, KJac-
cuuIupoBaTh, HAOIIOAATH, MPOBOAUTH AIKCHEPUMEHT, JI€l1aTh BHIBOJBI M YMO3AKIIOUEHHUS,
OOBSICHATH, JOKa3bIBaTh, 3AlMIATh CBOM HJEH, JaBaTh ompeneiacHus noustusMm. Croma xe
OTHOCATCSI TIPUEMBI, CXOAHBIE C OIPEIACICHUEM IIOHATHM: OIKMCAHUE, XapaKTEPHUCTHKA,
pa3bsiCHEHUE, CpaBHEHHUE, paznuueHue. DOpPMHUPOBAHME OSTUX YHHBEPCAIBHBIX YUEOHBIX
JIEUCTBUMA HA4YMHAETCs eul€ B HAYaJIbHOM IIKOJIE, a B KypC€ XUMHUHU OCHOBHOM IIKOJIbI
MPOUCXOJIUT UX PA3BUTHE U COBEPIIEHCTBOBaHKE. B CBA3M ¢ 3TUM pe3epBHBIC YACHI IJITAHUPYETCS
UCIIONIb30BaTh Ha (opMHpOBaHHE W pPa3BUTHE YMEHHH MPOEKTHOH M HCCIIEI0BATEIhCKON
JIeSTeTbHOCTH, YMEHUE BHIETh MPOOJIEMBI, I€TIaTh BHIBOBI U YMO3AKIIOUCHHUSI.

I11. MecTo yueOHOro npeamera B 6a3MCHOM y4eOHOM IJIaHe LIKOJIbI

OCoOCHHOCTBIO  COZACpKaHUA Kypca «XHUMHs» SBISIOTCS TO, YTO B Oa3WCHOM y4eOHOM
(oOpa3oBarenbHOM) IIaHE OSTOT TNPEAMET TMOSBISAETCS TOCIETHUM B Py HU3yYeHHs
€CTeCTBEHHOHAYYHBIX JUCHUIUIMH. J[aHHAas HEOOXOAMMOCTh OCBOEHHUSI OOBACHSAETCS TEM, 4TO
MIKOJBHUKHM JIOJDKHBI 00JajaTh HE TOJBKO OMPEENICHHBIM 3allacoM IpeBapUTEIbHbBIX
€CTECTBEHHOHAYYHBIX 3HaHUN, HO U JIOCTATOYHO XOPOILIO Pa3BUTHIM aOCTPAKTHBIM MBIIUICHUEM.
VYyamumucst y)ke HaKOIUICHBI 3HAHUS MO0 CMEXHBIM JAMCHUIUIMHAM IMKJIA: OMOJOTHH, (PU3HKH,
MaTeMaTuk, reorpaduu, cHOpMHpPOBANINCH YMEHHS aHAIU3UPOBATh, BECTH HAONIONEHUS,
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CpaBHUBATh 0OBEKTHI HAOIIOACHUSI.

B cooTtBercTBUM ¢ y4eOHBIM IUIAaHOM Ha M3ydeHHe XUMHMH B 8-9 kilaccax oTBOAMTCS 2 yaca B
He/elno, 68 4acoB B TOJl, IPU HOPMATUBHOU MPOIOJDKUTEIBHOCTH Y4eOHOTO Toa 34 y4eOHBIX
Hezenb. B COOTBETCTBHM €O CIIOXKHBLIEHCS NPaKTUKOW OpraHu3allid OCHOBHOIO OOILEro
oOpa3oBaHusi B  00pa3oBaTEeNbHBIX  YUPSKICHUSX  O0mero oOpa3oBaHus — pealibHas
IPOJIOJKUTEIBHOCTh Y4EOHOr0 T0/1a MEHbLIE HOPMATUBHOW M cocTaBiseT 34 yyeOHble HEJEu.
Taxkum 00pazom, Bpems, BeIensieMoe pabounMy y4eOHBIMU TUTAHAMH Ha MU3y4eHue Xumuu B 8-9
KJIaccax Ha IpakTHKe paBHO 136 yacam.

IIporpammoin peyCMOTPEHO IIPOBEICHHUE:

MpaKTUYECKuX paboT —7+ 6 yacos,

KOHTPOJIbHBIX paboT — 4+4,

Cpok peanu3aluy IporpaMMbl — J1Ba y4eOHBIX roJa.

®opMbl, METObI U CPEICTBA 00yYeHHS], TEXHOJIOTHH

B nanHOM Kkiacce BenylMMH MeTOJaMM OOY4YEHHs MpeIMETy SBIAIOTCA: OOBSICHUTEIBHO-
WJUIFOCTPATUBHBIM U PEIIPOYKTUBHBIN, XOTS UCIOIb3YETCS U YaCTUYHO-IIOMCKOBBIA. Ha ypokax
UCTIOJIb3YIOTCSl JIEMEHTHI CJIEAYIOUIMX TE€XHOJIOTUI: JTMYHOCTHO -OpPUEHTHPOBAHHOE OOyueHHeE,
oOyueHue ¢ npuMeHeHrueM onopHeIx cxeM, KT, npoekTHas 1esTenbHOCTb.

Hcnonb3yrorcs  cneayromue GopMbl  00ydeHHUS: yueOHble 3aHATHS, 9KCKYPCHH,
HaOJIOICHUS, OMBITHI, SKCIEPUMEHTHI, paboTa ¢ y4eOHOH M JOMOJHHUTENBHOW JHMTEPaTypoH,
aHalu3, MOHHMTODPHUHI, HccielnoBarenbckas pabora, mpe3eHTanus. OnpeneseHHOE MeCTO B
OBJIAJICHUN JAHHBIM KypCOM OTBOJMTCSI CAMOCTOSITEIbHOM padoTe: MOArOTOBKA TBOPUECKUX
pabort, coobmieHui, pedeparos.

DopMbI IPOMEKYTOYHON M UTOTOBOM aTTEeCTAllUH
[TpomesxyTouHas arTecTalus NPOBOAUTCA B hopMe:

- TECTOB;

-KOHTPOJIBHBIX;

- CaMOCTOSITENBbHBIX paboT;

- IPAKTUYECKUX;

- TBOPUYECKUX padoT.

VYyamuecs npoxoAsaT UTOroBYyrO arrectanuio — B Bune ['HA.

V. JIuuHOCTHBIE, MeTanpeAMeTHbIE U NIPeAMeTHbIe Pe3yJIbTAThl 0CBOCHUSI Y4eOHOIr0
npeaMeTa, INIaHupyeMble Pe3y/1bTaThl 00y4eHHs

JINYHOCTHBIMH pe3yJbTAaTaMH H3y4YeHHs mpenMera «Xumus» B 8-9 Kiaccax SBISIOTCS
CIIEIYIOIINE YMEHHUS:
* OCO3HaBaTh E€JUHCTBO U LEJIOCTHOCTh OKPYXAlOIIEr0 MHpa, BO3MOXKHOCTH €ro
MMO3HABAEMOCTH 1 OOBSICHUMOCTH Ha OCHOBE JOCTI)KCHUM HAYKH,

¢ TIOCTCIICHHO BBICTpanWBAaTb COOCTBEHHOE EJIOCTHOC MHPOBO33PCHUC! OCO3HaBaTb
HOTpe6HOCTB N TOTOBHOCTH K CaMOO6p330BaHI/II-O, B TOM 4YHCIC U B pPaMKax
CaMOCTOSTEILHON IEITEILHOCTH BHE IIKOJIBI,

®* OHOCHHUBATL XWU3HCHHBIC CUTyalMUM C TOYKH 3PCHUA 0e30macHoro o6pa3a KHU3HU H

COXpPaHCHUS 310POBBA;

*  OLEHHUBATh SKOJIOTMUYECKUI PUCK B3aMMOOTHOIICHHI YeTOBEKA U MIPUPO/IBI.

d CbOpMI/IpOBaTB 9KOJIOTHUYCCKOC MBIIIJIICHUC: YMeHI/Ie OLCHUBATHh CBOK JACATCIIBHOCTH U
MOCTYTIKU JIPYTUX JIFOAEH ¢ TOUKH 3pEHHs] COXPAHEHMS OKPYKAIOIIEH Cpe/pl - rapaHTa
YKU3HH U OJIaroToTydus JIF0eH Ha 3emIe.

MeTanpeAMeTHBIMM DPE3YJIbTaTAMU H3YYEHHUS Kypca «XUMHs» sBiIseTcs (HOpMUpOBaHHE
YHHUBEpCaIbHBIX Y4eOHbIX Aeiictuii (YVY ).

Pecynsmusuvie YVJI.




CaMOCTOSITENIbHO OOHApYKHBaTh M (HOPMYIHPOBATh Y4eOHYIO MPOOIEMy, ONPEAEIITh
1eJIb y4eOHOU JesITeNbHOCTH;

BBIJIBUTaTh BEPCHU pEIICHUs MPOOIeMbl, OCO3HABaTh KOHEYHBIN PE3yNbTaT, BHIOMPAThH
U3 IPEUIOKEHHBIX U UCKATh CAMOCTOSITEJIbHO CPEACTBA IOCTUKEHHUS LIEIIH;

COCTaBJIATh (MHAMBUYaJIbHO WIH B IPYIIIE) IUIaH PELIEHUS IPOOIIEMBI;

pa0oTasg 1HO IUIAaHY, CBEPATb CBOM JEMCTBUSA C LEJIbIO U, NP HEOOXOAUMOCTH,
UCTPABJIATH OIIUOKH CAMOCTOSTENBHO;

B JIMAJIOTE C YYUTEJIEM COBEPLICHCTBOBATh CaMOCTOSITEIbHO BbIpaOOTaHHBIE KPUTEPUU
OLICHKHU.

[loznasamenvhuovie YYV/I:

aHaJTM3UpPOBaTh, CPABHHUBATH, KJIacCUUIMPOBATH W 0000maTh (DaKTbl U SIBICHUSL.
BBISIBIIATE IPUYHMHBI U CIIEACTBUS TPOCTHIX SBICHUH.

OCYIIECTBIISITH CPAaBHEHHE, KJIACCH(PHUKAIIMIO, CAMOCTOSATEIILHO BHIOMpAst OCHOBAHHS U
KPUTEPHH ISl YKa3aHHBIX JIOTHYECKUX OTICPaIIHii;

CTPOUTH JIOTUYECKOE PACCYXJCHHE, BKIIOYAIONIEE YCTAHOBICHHE MPUYMHHO-
CIICJICTBEHHBIX CBS3CH.

CO3/IaBaTh CXEMAaTHYECKHE MOJEIHM C BBIICICHHUEM CYIIECTBEHHBIX XapaKTEPHCTUK
o0BEeKTa.

COCTABIISATh TE€3HCHI, PA3JINYHBIC BU/IBI TUIAHOB (TIPOCTHIX, CIOKHBIX U T.IL.).
peoOpa3oBbIBaTh HHPOPMAIUIO M3 OJHOTO BHJAA B APYroil (TabIuIly B TEKCT U Tp.).
YMETh ONpEACTATh BO3MOXHBIE HCTOYHHKHA HEOOXOAMMBIX CBEACHUH, NMPOH3BOIUTH
MOKCK WH(POPMAIINHU, AaHATU3UPOBATH M OIICHUBATH €€ JOCTOBEPHOCTb.

Kovmyrnuxamuenvie YYV/I:

CamocTosITeIbHO OPraHU30BbIBaTh Y4eOHOE B3aUMOJIEHCTBHE B rpymme (OnpenessiTs olmue
LEJIU, PACTIPEAETIATh POJIU, JOTOBAPUBATHCS APYT C IPYIOM U T.JI.).
IIpenmeTHBIMHU pe3yJIbTaATAMH U3YUYCHMS IPEAMETA SBISAIOTCA CIENYIOLINE YMEHUS:
* OCO3HAHME POJIH BEILECTB:
- OIPEIENATH POJIb PA3JINYHBIX BEIECTB B IIPUPOJIE U TEXHUKE;
- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.
* pacCMOTPEHUE XUMHUUYECKHUX IPOLIECCOB:
- IPUBOJUTH IPUMEPBI XUMUYECKUX IPOLECCOB B IPUPOJIE;

HaxXo4uThb Y€PThbl, CBUACTCILCTBYIOIIINC 00 06H_[I/IX NMpU3HAKaX XUMHUYCCKHUX MTPOLECCOB U

HX Pas3inuuiax.
* HCIIOJIb30BaHHE XMMHUUYECKUX 3HAaHUU B 6I>ITyZ
— OOBICHSITEL 3HAYCHHUE BC€IICCTB B )XM3HU U XO3SICTBE UEIOBEKA.
* OOBICHATH MUDP C TOUYKH 3PCHUSA XUMHU!
— HNEePCUHUCIIATD OTIIUMYUTCIIBHBIC CBOMCTBA XUMHUYECKUX BCIICCTB,
— pa3jinvdaTb OCHOBHBIC XUMHWYCCKUC ITPOLCCCHI;

OmnpeacIsATb OCHOBHBIC KJIIACChI HCOPTaHNMYCCKUX BCIICCTB,
MMOHUMAThb CMBICII XUMHUYCCKHUX TCPMHUHOB.

¢ OBJIAZICHUC OCHOBAMH METOJ OB MMO3HAHUWA, XapaKTECPHBIX OJId €CTCCTBCHHLIX HAYK:

XapaKTCpU30BaTb MCTOABI XUMHYECKOH HAayKH (Ha6J'II-0I[eHI/Ie, CpaBHCHHEC, SKCIICPHUMCHT,

U3MEpEHHEe) U UX POJIb B MO3HAHUU IIPUPO/IBI;

MPOBOAUTH XUMHUYCCKHUC OIIBIThI U SKCTICPUMCHTHI U OOBSICHATH UX PE3YJIbTATHI.

®* YMCHHE OLCHHBATH IMOBCACHUE YCIIOBEKA C TOUKHU 3PCHHA XHUMHUYECKOH O€30IacCHOCTU 110
OTHOIIICHUIO K YCJIOBCKY U IPHUPOAC:

- HCIOJb30BAaTh 3HAHUA XWMHUHU IIpU CO6J'[IO}ICHI/II/I IMpaBUJI HCIIOJIb30BaAHUA OBLITOBBIX

XUMHYCCKUX IIPCIIapaToB,

— pa3jin4aThb OMACHEBIC U Oe30macHbIe BCIIIECTBA.



V. Conep:kanue yueOHOro npeamera

Xumus. 8 KJacc.
(2 u B Hexes10, Beero 68 u.)

Tema 1. BBegenue B xuMuio (7 4)

XuMHsI — HayKa O BEIIECTBAX, UX CBOKWCTBAX U IIPEBPALLCHUSIX.

[ToHsiTHE O XMMUYECKOM 3JIEMEHTE U (popMax ero CymecTBOBaHUS: CBOOOJHBIX aTOMax,
MIPOCTHIX U CIIOKHBIX BEIIECTBA

[IpeBpamenuss BemecTB. OTIMYHE XUMHUYECKHUX PEAKIUA OT (PU3HYECKHUX SBICHHM.
Posib XuMuM B )KU3HU YEIOBEKA.

Kparkue cBenenus U3 UCTOpUM BO3HUKHOBEHMS U pa3BUTHs xuMmuu. [lepuon anxumun.
[Tonsitne o ¢unocopckom kamue. Xumus B XVI B. PazBurue xummm Ha Pycu. Ponb
OTCUYECTBCHHBIX YYCHBIX B CTAHOBJIICHHMH XMMHUYECKOW Hayku - paboTel M. B. JlomoHocoBa, A.
M. byrneposa, 1. 1. Menneneesa.

XUMHUYECKasi CHMBOJIMKA. 3HAaKW XHMHYECKUX DJJIEMEHTOB U IPOUCXOXKACHUE HUX
Ha3BaHWid. Xumudeckue ¢opmyibl. Mamekcsl n kodddumnmrentsl. OTHOCHTENbHBIC aTOMHAs U
MOJIEKYJIsIpHasi Macchl. PacueT MaccoBO# 101M XUMUYECKOT0 AJIeMeHTa 1o (hopMyJie BellecTBa.

Ilepuonnueckas cucrema xumuueckux 3iemeHToB J[. . MenneneeBa, ee CTpykTypa:
Manble M OONbIIMe MEPUOAbl, TPYIIbI M MOATPYMIbl (IN1aBHas u mobouHast). [lepuogmueckas
CUCTEMa KaK CIPaBOYHOE MOCOOUE 1JIs MOJIyUYEHUS CBEACHUN O XUMUYECKUX JIEMEHTaX.

Pacuernbie 3agaun. 1. HaxoxaeHne OTHOCUTENBHOW MOJIEKYJISIPHOM Macchl BEIIECTBA
no ero xummuyeckod (opmyne. 2. BpiuucieHne MaccoBOW JONM XHMHYECKOTO 3JEMEHTa B
BEIlIeCTBE 110 ero Gopmyre.

IIpakTnyeckas padora N2 1
[lpaBuna TexHHKH O€30IIACHOCTH IIpH paboTe B XHMHUYECKOM KaOuHere. JlaGopaTtopHoe
00opyI0BaHKE U 0OpaIIeHUE C HUM.

IpakTuueckas: padora N2 2
HabGmonenue 3a ropsiiei cBevoil.

IMpakTuueckas: padora N2 3
AHann3 II0YBBI ¥ BOJIEI.

Y4eHuK HayuuTCcs CaMOCTOATENbHO OOHAPYKHUBATh U (HOPMUPOBATh YUeOHYIO TPOOIEMY,
ONpeAensaTh Ledb y4eOHOM JesTeNbHOCTH, BBIABUIAaTh BEPCHUHM pELICHHS MNpoOieM, HCKaTh
CaMOCTOSITENIBHO CPEACTBA JOCTUKEHUS LIEIIH.

Y4eHUK  MOAYYUT  BO3MOXKHOCTb  HAY4YMThCS  aHAJIU3UpPOBaTh,  CPABHUBATD,
KJaccu(puIupoBaTh U 00001aTh (HaKThl U SBJIECHUS; BBIABIATH NPUUUHBI U CIEACTBUS MPOCTHIX
ABJICHUM; CTPOUTH JIOTUYECKUE PACCYXKJEHHUS, BKIIOYAIOUINE YCTAaHOBJIEHUE MPUYUHHO-
CJIEZICTBEHHBIX CBfA3€H; CO3/1aBaTh CXEMAaTHUECKHUE MOJIENH; ONHUCHIBATh, CPABHUBATH OOBEKTHI,
JieNlaTh BBIBOJBL, HAXOAWTh HMH(GOPMAIMI0O B COOTBETCTBYIOUIEH auTEepaType; MOHUMATh U
IIPUMEHATh XUMHUYECKHE TEPMUHBI.

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB (9 u)

ATOMBI Kak (opMa CYIIECTBOBAHUS XUMHUYECKUX 3JeMEeHTOB. OCHOBHBIE CBEACHUS O
CTpOEHMH aTOMOB. JlokazarenbcTBa CIIOXKHOCTH cTpoeHuss aromoB. OmbiThl Pesepdopna.
[TnanerapHast MOAEIb CTPOEHUS aTOMa.

CocraB aTOMHBIX sAep: NPOTOHBI M HEWTpPOHbl. OTHOCHTENBHAs aTOMHAs Macca.
B3auMocBsI3b NOHATHH «IIPOTOH», «KHEUTPOH», «OTHOCUTEIIbHAS aTOMHAsl Maccay.

W3meHeHre duciaa MPOTOHOB B siIpe aromMa - OOpa30BaHHWE HOBBIX XHUMHUYECKHUX
AJIEMEHTOB.

W3meHeHue uncia HEUTPOHOB B siipe aroma - oOpa3oBaHue H30TONOB. COBpeMEHHOE
OIpECIICHUE TIOHATUSA «XUMUYECKUH diIeMeHT». M30TOMNbI Kak pa3HOBUAHOCTH aTOMOB OJIHOTO
XUMHYECKOI0 JIEMEHTA.

OnexTpoHbl. CTPOCHHE AIEKTPOHHBIX 000JI0UEK aTOMOB XUMHUYECKUX d1eMeHTOB N21-
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20 nepuoguueckoi cuctemsl Jl. M. Menneneesa. IloHsTHE O 3aBEpPIIEHHOM U HE3aBEPIICHHOM
AJICKTPOHHOM CJI0€ (SHEPTETHYECKOM YPOBHE).

Ilepuonnueckas cucrema xumuyeckux sieMeHToB . M. MenneneeBa u crpoeHue
aTOMOB: (HU3MYECKUIl CMBICT TOPSAKOBOTO HOMEpa »JJIEMEHTa, HOMepa TIpyMIbl, HOMepa
Neproa.

W3meHeHune uncia 31eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO
dJIEeMEHTa - 00pa3oBaHWE TOJOKUTENBHBIX M OTPHUIIATEIBHBIX HOHOB. MOHBI, 00pa3oBaHHbBIE
aToOMaMu METaJUIOB M HeMeTauoB. [IpuurHbBl M3MEHEHHSI METAIUIMYECKUX M HEMETAIUNINYECKHUX
CBOMCTB B Iepuoax U rpymnmnax.

OO6pazoBanue OwHapHbIX coeauHeHuid. [loHarme 00 wWoOHHOW cBsI3U. CxeMbl
00pa3oBaHusi HOHHOM CBSI3U.

BzaumopeiictBue aToMOB XHMMHMYECKHUX JJIEMEHTOB-HEMETAJUIOB MEXIy co0oi -
00pa3zoBaHue JABYXaTOMHBIX MOJIEKYJI IPOCTHIX BerlecTB. KoBasieHTHAst HEMOIsipHast XUMUYeCKast
CBS3b.

DNEKTPOHHBIC U CTPYKTYPHBIC (DOPMYIIHIL.

BzaumopeiictBue aToMOB XHMMHMYECKHUX JJIEMEHTOB-HEMETAJUIOB MEXIy co0oi -
oOpa3oBaHue OWHAPHBIX COCIMHEHUH HEMETA/UIOB. JJICKTPOOTPUIATEIbHOCTh. [loHsITHE O
KOBAQJICHTHOM NOJIIPHOM CBSI3H.

B3anMopeiicTBie aTOMOB XHMHYECKHX 3JEMEHTOB-METAJUIOB MEXAYy CO00iH -
o0pa3oBaHNe METANIMYECKUX KpUCTAIOB. [IoHATHE O METAIIINYECKOMH CBS3H.

JdemoncTpauuu. Mozeinn atToMOB XMMHUYECKUX 3JIEMEHTOB. [leproanueckas cucrema
xumudeckux snemeHnToB J1. . Meneneena.

YdeHuK HAayYUTCS CaMOCTOATEIBHO OOHAPYKHUBATh U (HOPMUPOBATH YICOHYIO TPOOIEMY,
OTpeAeNaTh LeJdb y4eOHON MesATeNbHOCTH, BBIABUTAaTh BEPCHUHM pELICHHS NpoOiieM, HCKaTh
CaMOCTOSITEJIbHO CPEJICTBA JIOCTUKEHUS LIETH.

YYeHUuK  NOJAYYHUT  BO3MOKHOCTb  HAYYUTBCA  AHAJIU3UPOBATh,  CpPAaBHUBATb,
KJIACCU(UITUPOBATh M 0000MIaTh (H)aKTHl ¥ SBJICHUS; BBISBIISTH MPUYHHBI U CICICTBUS MPOCTHIX
ABJICHUM; CTPOUTH JIOTMUYECKUE PACCYKIEHHUSA, BKJIOYAIOIINE YCTAHOBJICHUE MPUYUMHHO-
CJICICTBEHHBIX CBS3€H; CO37aBaTh CXEMAaTHYECKHE MOJEIIU; OMUCHIBaTh, CPABHUBATH OOBEKTHI,
JeNaTh BBIBOJBI, HAXOAUTH MHGOPMAIMIO B COOTBETCTBYIONICH aHuTEpaType; MOHUMATh U
MPUMEHSATh XUMUYECKUE TEPMUHBI.

Tema 3. IIpoctbie BemectBa (6 u)

[TonoxxeHne MeETAIJIOB W HEMETAUIOB B TEPHOJUYECKOW CHCTEME XHUMHUYECKUX
aneMeHToB /[. 1. Menneneesa. BaxxHeulme mpoCcThie BEIIECTBA - METAJLIBL: KEJIE30, ATTFOMUHUM,
KaJIbIIMI, MarHui, HaTpuit, kanuid. O01ue pru3ndeckue CBOMCTBA METAIIIOB.

Baxkneiiimme mpocThie BeliecTBa - HEMETANIbl, 00Opa30BaHHBIE aTOMaMH KHUCIOPOJa,
BOJIOpO/Ia, a30Ta, cephl, docdopa, yriepoaa. CriocoOHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB K
00pa30oBaHUI0 HECKOJIBKHUX TMPOCTHIX BEIIECTB - AIOTPONHs. AJUIOTPOMHBIE MOIUPUKALNN
kucioposa, ¢dochopa u ojoBa. MeTATMYECKHE W HEMETAJUIMYECKHE CBOWCTBA MPOCTHIX
BelecTB. OTHOCUTENBHOCTD JIEJICHUS ITPOCTHIX BEIIECTB HA METAJIJIBI U HEMETAJLIIBL.

[Tocrosinnas ABoraapo. KonnuectBo BemectBa. Monb. Monsipaast macca. MonsipHbIit
0o0BeM ra3000pa3HbIX BemlecTB. KpaTHble €IUHUIIBI KOMWYECTBA BEIIECTBA — MIUIMMOJIbL U
KWJIOMOJIb, MIUUTUMOJISIPHAsE W KWJIOMOJISIPHAs MAacChl BEHIECTBA, MUJUTUMOJIAPHBIA U
KHJIOMOJISIPHBIN 00beMbI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ WcmoONB30BaHUEM TMOHATHN «KOJWYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM T'a30B», «IIOCTOSTHHAST ABOTIPOY.

Pacuernbie 3agaum. 1. Bpruncienue MONSPHOM Macchl BEIIECTB MO XUMHYECKUM
dopmynam. 2. PacueTpl C HCMONB30BaHUEM TMOHSATUH «KOJIWYECTBO BEIIECTBA», «MOJISPHAS
Maccay, «MOJISIPHBIA 00bEM Ta30B», «IIOCTOSTHHAST ABOTAAPO».

JemoHcTpanuun. HekoTopble MeTalIbl U HEMETAJUIbl KOJMYECTBOM BEIIECTBA 1 MOJIb.
Mosienb MOISIpHOTO 00beMa ra3000pa3HbIX BEIECTB.

Y4eHHUK HAYIUTCSI CAMOCTOSITENIbHO OOHAPYKUBATh M (JOPMUPOBATH YUEOHYIO MPoOIEMYy,
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OTlpeneNiTh LeNb Yy4eOHOH NesATeNbHOCTH, BBIIBUIaThb BEPCHM pPELICHHUS IPOoOJieM, HCKATh
CaMOCTOSITEJIBHO CPEICTBA TOCTUKEHUS LIETIH.

Y4eHUK  NOAYYUT  BO3MOXKHOCTb  HAY4YUThCS  aHAJIUM3UpPOBaTb,  CPABHUBATD,
KJIacCU(UIIUPOBATh U 000011aTh (HaKThl U SBJICHUS; BBISBISATH NPUUYUHBI U CIEICTBUS MPOCTHIX
ABJICHUM; CTPOUTH JIOTMYECKUE PACCY)KJIEHUS, BKIIOYAIOUIME YCTAHOBJICHUE IPUYUHHO-
CIIEICTBEHHBIX CBSI3€H; CO3/1aBaTh CXEMAaTUYECKUE MOJIENIN; OMHCHIBATh, CPAaBHUBATH OOBEKTHI,
JienaTh BBIBOZBI, HAXOAWTh WH(GOPMAIMIO B COOTBETCTBYIOIIEH JHMTEparype; MOHUMATh W
MPUMEHATh XUMUYECKUE TEPMUHBI.

Tema 4. CoeanHeHUsI XUHMUYECKHUX 3JIeMeHTOB (14 u)

Crenenb okucneHus. OnpeneneHue CTENEHW OKHCIICHHS 3JIEMEHTOB M0 XUMHUYECKOH
dopmyne coenunenusi. CocrapiieHue (opMysl OWHAPHBIX COCAMHEHUH, OOIMIMIA CrMoco0 uX
Ha3bIBaHUS. bUHApHbBIE COEOUMHEHMS: OKCHBI, XJOpHAbI, CyibGuabl u Ap. CocTaBieHHE HUX
dopmyn. IlpeacraBUTeny OKCHIOB: BOJAA, VYIJIEKHCIBIA Tra3 M HerameHas HW3BECTb.
[IpeacraBuTenu J€Ty4uX BOJOPOJHBIX COEIMHEHUN: XJIOPOBOJAOPOI U aMMHUAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHHsi. PacTBOPUMOCTH OCHOBaHWM B Boje. Tabnuua
PacTBOPUMOCTH THAPOKCHUIOB U cojiel B Boze. [IpencraBurenu menoden: ruJpOKCUIbI HATPHUS,
Kanus 1 Kanpuus. [loHsATHE 0 KauecTBeHHBIX peakuusx. MHaukaropbl. M3MeHeHue okpacku
WHJUKATOPOB B IIEJIOUHON Cpejie.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukanus kucior. IIpencraButenn KHUCIOT:
cepHasi, CoJIsiHasA U a30THas. MI3MeHeHrne OKpacKu UHIUKATOPOB B KMCIIOTHOM cpefe.

Conm kak pOU3BOIHBIC KUCIOT U OCHOBaHMi. X coctaB u Ha3BaHus. PactBopumMocTh
coneit B Bojzie. [IpeacraButenu coseil: Xaopua HaTpus, KapooHaT u pocdaT Kanbius.

AMop(HBIE U KPUCTAININYECKUE BELLIECTBA.

MeXMONEeKyIApHbIE B3aUMOJEHUCTBHS. THUIBI KPUCTAUIMYECKHX PEIIETOK: HOHHAasi,
aTOMHas, MOJIEKYJSpHAas M MeTaJUIM4ecKas. 3aBUCHMOCTb CBOMCTB BEIIECTB OT THUIIOB
KPUCTAJUIMYECKUX PELIETOK.

BemecTBa MOJIEKyJIIpHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa
JUIs1 BELIECTB MOJIEKYJIIPHOTO CTPOEHHS.

Yucteie BemiectBa M cMmecd. [IpuMepsl XUAKHX, TBEPABIX M ra3000pa3sHBIX CMECEH.
CaoiicTBa 4MCTHIX BemlecTB U cMmeceil. MIx coctaB. MaccoBas U 0ObeMHasi 1O KOMIIOHEHTa
cMmecH. PacueTsl, CBSi3aHHBIE ¢ UCIIOJB30BAaHUEM TOHATHUS JOJIS.

Pacuernblie 3agaun. 1. Pacuer maccoBoil U 00OBEMHOM HOJEH KOMIIOHEHTOB CMECH
BelecTB. 2. Bpluncienue MaccoBOM J0JIM BEHIECTBA B pPAacTBOpE IO HW3BECTHOM Macce
pPacTBOPEHHOI'O BEILIECTBA M Macce pacTBopuTens. 3. BpluncieHne Macchl pacTBOPSEMOIO
BEIIECTBA U PAaCTBOPUTENS], HEOOXOIUMBIX JIJIsl IPUTOTOBIIEHUS ONPENEICHHON MacChl pacTBopa
C U3BECTHOM MacCOBOM J0JI€M paCTBOPEHHOTO BEILIECTBA.

Jemonctpanun. OOpa3ibl OKCHIOB, KHCIOT, OCHOBaHMW U cojeil. Moaenu
KPUCTAINIMYECKUX PEIIeTOK XJopuja HaTpus, anMasza, okcuga yriepoaa (IV). CmocoObr
pa3zieneHus cMecen, TUCTUIUISILUS BOABI.

JlaGopaTopHble onbIThl. 1. 3HAKOMCTBO ¢ O0Opa3lilaMU BELIECTB pa3HbIX KIJIACCOB. 2.
Paznenenue cmecei.

Y4eHuK HayuuTcs CaMOCTOATENbHO OOHAPYKHUBATh U (HOPMUPOBATh YUEOHYIO TPOOIEMY,
ONpeAensaTh Ledb y4eOHOM MesTeNbHOCTH, BBIABUIAaTh BEPCHUHM pELICHHS NpoOieM, HCKaTh
CaMOCTOSITENIEHO CPEACTBA JOCTUKEHUS LIEIIH.

Y4YeHUK  MOAYYUT  BO3MOXKHOCTh  HAYYHWTHCS  aHAIU3UpPOBaTh,  CPABHHUBATh,
KJIaCCU(UIIUPOBATh U 00001IaTh (haKTHl U SBJICHUS; BBISBISATH MPUYMHBI U CIEICTBUS MPOCTHIX
SBJICHUHN; CTPOUTH JIOTUYECKUE PACCYXKJEHHUS, BKIIOYAIOUINE YCTAaHOBJIEHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSA3€H; CO3/1aBaTh CXEMAaTHUECKHUE MOJIENH; ONHUCHIBATh, CPABHUBATH OOBEKTHI,
JieNaTh BBIBOJBI, HAXOAWTh HHGPOpPMAIMI0 B COOTBETCTBYIOIIEH JMTEpaType; MOHUMATh U
MPUMEHSATh XUMUYECKUE TEPMUHBI.

Tema 5. MW3MeHeHus, Mpoucxoasiniue ¢ Bemecrsamu (13u)

[lonsiTie sBNEHUN Kak W3MEHEHUM, MNPOUCXOASAIIMX C BeEllecTBaMU. SIBlIeHus,
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CBSA3aHHBIE C W3MEHEHHEM KPUCTAIUIMYECKOIO CTPOEHMSI BEILIECTBA IMPU IIOCTOSIHHOM €ro
cocraBe, (huznueckue siBieHus. Ouznyeckue SABICHUS B XUMHUH: TUCTUUIALUS, KPUCTAIUIU3AIMS,
BBINTAPUBAHNE M BO3TOHKA BEIIECTB, IECHTPUPYTHPOBAHHUE.

SBneHus, CBsI3aHHBIE C M3MEHEHHMEM COCTAaBa BEIECTBA, - XUMHUYECKUE PpEaKIUH.
[IpusHakn © yclOBUS IpPOTEKaHMsI XHUMHUYeckuX peakuuid. Ilonstue 00 »23K30- u
SHIOTEPMHUUYECKUX peakuusax. Peakuuu TropeHuss KaK 4YacTHBIM ciydaid 3K30T€pMUYECKHUX
peaxuii, IPOTEKAIOIIMX C BBIJCIIEHUEM CBETA.

3aKOH COXpaHEHUsI MaccChl BEIIECTB. XMMHUYECKUE YpaBHEHMS. 3HAaUEHUE HMHJIEKCOB U
k03 PunmentoB. CocTaBieHUe YpaBHEHHH XUMUYECKUX PEaKIH.

Pacuersl mo xumuueckuMm ypaBHeHUsAM. PellieHue 3aad Ha HaxO0KJIEHHUE KOJIUYECTBA
BEIIIECTBA, MACChl WM 00beMa MPOIYKTA PEAKIIMU [0 KOJMYECTBY BEIIECTBA, MACCE MM 00BEMY
MCXOJIHOTO BellecTBa. PacyeTsl ¢ MCIOJIb30BAaHUEM MOHATHS «I0JIs1», KOTJa UCXOIHOE BEIIECTBO
JJaHO B BMJIE pacTBOpa C 3aJlaHHOM MaccOBOH J0J€ll paCTBOPEHHOI'O BEILECTBA WM COJIEPIKUT
ONPENIETICHHYIO 100 TPUMECEH.

Peaknun pasnoxenus. [loHATHE O CKOPOCTM XMMHYECKMX peakuui. Karamusaropsl.
DepMEHTBHI.

Peaknumn coennuenus. KatanmuTuueckue u HeKaTaMTHUECKue peakiun. OOpaTuMblie u
HEoOpaTUMBbIE peaKlUu.

Peakiun 3amemneHus. OJIEKTPOXUMHYECKHUN psAl  HANPSDKEHUM  METalioB, €ro
WCIIOJIb30BAaHUE ISl IPOTHO3UPOBAHUSA BO3MOXXHOCTU MPOTEKAHUS PEAKIUN MEXIy MeTajlllaMu
U pacTBOpaMM KUCIJIOT. Peakiiuu BHITECHEHHS OJHUX METAJJIOB U3 PACTBOPOB UX COJIEH IPYTMMHU
METaJUIAMH.

Peaknuu oomena. Peakiuu HeWTpanu3anuu. Y CIOBHUS MPOTEKAaHUs peakiuii oOMeHa B
pacTBOpax A0 KOHIIA.

Tunsl XuMUYeCKHX peakuui (0 MPU3HAKY «YMCIO M COCTAaB MCXOJHBIX BELIECTB U
MPOJYKTOB peaklMu») Ha MPUMEpPe CBOWCTB BOIbI. Peakius pas3ioXeHUs - 3JIEKTPOJIHU3 BOBL
Peakuuu coennHeHus - B3aMMOJEHCTBHE BOJIBI C OKCHJAMH METaUIOB U HeMmeTauioB. [lonsaTue
«TUOpOKCUIbD». Peakuuu 3aMenieHuss - B3aUMOJEWCTBUE BOJABI C  IIEJIOYHBIMU U
MIEJIOYHO3EMENIbHBIMA  MeTaJUTaMu. Peakiun oOMeHa (Ha mpUMepe TUApOoIHN3a Cyiab(uua
AQTIOMHUHHMS ¥ KapOu1a KaJIbIIHs ).

Pacyernbie 3agayu. 1. BeluucieHue 1o XHMMHMYECKMM YpaBHEHHUSIM MAacChbl WU
KOJIMYECTBA BELIECTBA 10 U3BECTHOM Macce WIH KOJUYECTBY BELIECTBA OJAHOIO M3 BCTYMAIOIINX
B PEaKIHMIO BEILECTB WM MPOAYKTOB peakiuu. 2. BeluncieHnne macchbl (KOJUYECTBa BEILIECTBA,
o0beMa) MPOJYKTa pEeakLWH, €CIM HM3BECTHa Macca HCXOJHOTO BEUIECTBA, COJEpIKallero
OTIpENIETICHHYIO JOJI0 TnpumMecei. 3. Brramcienne macchl (KOMYecTBa BeIIECTBA, 00BheMa)
IIPOAYKTA PEAKIUH, €CIIM U3BECTHA Macca pacTBOPA U MaccoBas J0JIs1 PACTBOPEHHOT'O BEIIECTBA.

demoncrpauuu. I[lpumepsl ¢u3ndeckux sBICHUHN; a) IaBileHue mnapaduHa; 0)
T dy3us NTYIUCTIX BEIIECTB C TOPSIIEH JTaMIOUKH HakaauBaHWs. [IpuMepbl XUMHUECKUX
SIBJICHH: a) TOPEHUE MarHus; 0) B3aMMOJICUCTBHE COJISTHON KHUCIOTHI C MPaMOpPOM HJIM MEJIOM;
B) noxydenue ruapokcuna menu (I); r) pactBopeHne noay4eHHOro ruipOKCHIa B KUCIOTaX; 1)
B3aumojieiicteue okcuga menu (II) ¢ cepHOM KHCIOTON MpHU HarpeBaHUU; €) Ppas3JIoKEHUE
nepMaHraHaTa Kajiaus; ) B3auMoJieficTBHe pa30aBIEHHBIX KUCIOT C METAJIIAMHU.

JlabopaTopuble omnbiThl. 3. CpaBHEHHE CKOPOCTH HCHAapeHUs BOJABI M CHUpPTA IO
MCUE3HOBEHHMIO UX Kamenb Ha (MIbTpoBalbHOW Oymare. 4. OkucieHHEe MeIu B IUIaMEHU
CHUPTOBKU WM Topenku. 5. [lomyTHeHHEe M3BECTKOBON BOJBI OT BBIABIXA€MOT'O YTJIEKHCIIOTO
ra3a. 6. [loixydeHue yriieKucioro rasza B3auMOJEHCTBUEM COJbI U KUCIIOTHL. 7. 3aMelIeHNE Mean
B pactBope xsopunaa meau (1) sxenezom.

IMpakTuueckas padora N2 4
[Tpu3Haky XMMHYECKUX pEaKUUi U UX KIacCUupUKaIHS.

IpakTuueckas: padora N2 5
IIpuroroBnenue pacTBopa caxapa ¢ 3aJaHHOM MacCOBOM J0JEH.
Y4eHuK Hay4uTCs CaMOCTOATENbHO OOHAPYKHUBATh U (HOPMUPOBATH YUEOHYIO TPOoOIEMY,
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OTlpeneNiTh LeNb Yy4eOHOH NesATeNbHOCTH, BBIIBUIaThb BEPCHM pPELICHHUS IPOoOJieM, HCKATh
CaMOCTOSITEJIBHO CPEICTBA TOCTUKEHUS LIETIH.

YYeHUK  NOJAYyYHUT  BO3MOXKHOCTb  HAYYUTHCA  AHAJIM3UPOBATh,  CPAaBHUBATH,
KJIacCU(UIIMPOBATh U 00001aTh (haKThI U SBJICHUS; BBISBISATH MPUYUHBI U CIEJICTBUS MPOCTHIX
ABJICHUM; CTPOUTH JIOTMYECKUE DPACCYKIEHUs, BKIIOYAIOIIAE YCTAHOBJIEHUE IPUYUMHHO-
CIIEICTBEHHBIX CBS3€H; CO3/1aBaTh CXEMAaTUYECKUE MOJEIH; ONUCHIBaTh, CPABHUBATH OOBEKTHI,
JienaTh BBIBOZBI, HAXOAWTh WH(GOPMAIMIO B COOTBETCTBYIOIIEH JHMTEparype; MOHUMATh W
MIPUMEHATh XUMUYECKHE TEPMUHBI.

Tema6. Teopusi 3JIEKTPOIUTHYECKOH [JAUCCONMALIMM M CBOHCTBa KJIACCOB
HEOPraHu4YecKux coequHenuii (21 u)

[TonsiTue 00 AIEKTPOIUTUYECKON TUCCOIMALMU. DICKTPOIUTHl M HEIIEKTPOJIUTHI.
MexaHu3M JHMCCOLMALMU SJIEKTPOJIMTOB C PA3JIMYHBIM TUIIOM XUMHUYECKOH CBsi3u. CTeneHb
AIIEKTPOIUTUIECKOH mucconanui. CUIIbHBIE U CIIa0ble 3JEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH HIIEKTPOIUTHUECKON nuccounanny. IoHHbIEe ypaBHEHUS
peaknuid. YCIIOBHS HPOTEKAHUS PEaKIMU OOMEHa MEXIy dSJEKTPOJUTaMU O KOHIIA B CBETE
WOHHBIX IIPEICTABJICHMII.

Kinaccudukaims HOHOB U UX CBOICTBA.

Kucnotsl, ux knaccudukanus. Jucconuanus KUCIOT U UX CBOMCTBA B CBETE TEOPUHU
AIEKTPOJUTUYECKON AucconManui. MOJEKyIsIpHbIE M HOHHBIE YPAaBHEHMS DPEAKLUNA KHUCIOT.
B3auMopeiicTBUe KHCIOT C METalUIaMU. DJIEKTPOXUMHUYECKUW psAJ HAOPsHDKEHUH METalioB.
B3anmopneicTBue KUCIOT C OKCHMIAMU METAUIOB. B3aummonelicTBUE KHCIOT C OCHOBAaHUSIMH -
peakiusi HeWTpanuzauuu. BsaumopeiicTBue Kuciaor ¢ comsiMu. Vcmonb3oBaHue TaOIHUIIBI
PacTBOPUMOCTH Il XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukauus. Juccomuamnuss OCHOBaHUW M HUX CBOWCTBAa B CBETE
TEOPUU DIIEKTPOJIMUTHUYECKONW JHUCCOLMAUUH. B3auMoaencTBue OCHOBaHUW C KHCJIOTAMH,
KUCIOTHBIMH  OKCHAaMHU M colisiMd. Mcrmonb3oBaHue TaOdHIBI  PAaCTBOPUMOCTH  JUIS
XapaKTEPUCTUKU XUMHUYECKHX CBOWMCTB OCHOBaHWW. Pa3nokeHune HepacTBOPHUMBIX OCHOBAHUU
npu HarpeBaHuM.
Conu, ux KiIacCUpUKaUs U TUCCOIMANNS Pa3IUIHBIX THIOB cosieil. CBOWMCTBA cOJiel B CBETE
TEOPUH 3JIEKTPOJUTUYECKON aucconuanuu. B3aumopneicTBue cojiell ¢ MeTalllaMH, YCIOBUS
IIPOTEKaHUs 3THX peakuui. B3aummonelcTBue cosel ¢ KUCIOTaMH, OCHOBAaHHUSMH M COJIAMM.
Hcnonp3oBanue TaOIUIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKA XUMHUYECKUX CBOMCTB COJICH.

O060061eHne cBeeHn 00 OKCHAax, X KIaCCU(PUKAUU U XUMUYECKHX CBOMCTBAX.

I'enernueckue psabpl METAUIOB U HEMETAUIOB. ['€HeTHUECKask CBS3b MEXKIy KaccaMu
HEOPraHWYECKHUX BEILECTB

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE  peakuMU. OKUCIUTENh M BOCCTAHOBUTEIND,
OKHCJIEHUE U BOCCTAaHOBJICHHE.

Peakiium  moHHOro OOMEHa U OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIE  PEAKIIMU.
CocraBrneHre ypaBHEHUI OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKLU METOAOM 3JIEKTPOHHOTO
Oananca.

CBoiicTBa HPOCTBIX BEIIECTB - METAJUIOB U HEMETAJJIOB, KUCIOT M COJIEW B CBETE
npeJCcTaBiIeHU 00 OKUCIUTENbHO-BOCCTAHOBUTENBHBIX MpoLieccax.

JdemoHcTpanuu. lcnbelTaHne BeHIECTB M UX PACTBOPOB Ha AJIEKTPONPOBOIAHOCTD.
3aBUCHUMOCTb 3JIEKTPOIIPOBOJHOCTH YKCYCHOM KHCJIOTBI OT KOHLEHTpauuu. Bzanmopelicteue
LIUHKA C Cepoii, cosiHOM KucnoToi, xmopuaoM meau (I1). 'openue maruus.

JlaGopaTopHble onbIThl. 8. Peakuuu, XapakTepHble A PAaCTBOPOB KHUCIOT (COJSTHOM
uian cepHoit). 9. Peakium, xapakTepHble IJisi PaCTBOPOB MIENOYEH (THAPOKCUIOB HATPHS WM
kanus). 10. [TomydyeHue u cBoiicTBa HEPACTBOPUMOTO OCHOBAHUS, HApUMEP THIPOKCUAA MeIu
(IT). 11. Peakmuu, xapakTepHble JJIsl paCTBOPOB cojielt (Hampumep, nis ximopuna meau (I1I)). 12.
Peakmun, xapakTepHbie JJi1 OCHOBHBIX OKCHIOB (HAIpUMep, IS OKcuaa Kainbius). 13. Peakium,
XapaKTepHBIE I KUCIOTHBIX OKCUIOB (HampuMep, Ul YTIEKUCIOro ras3a).

IpakTuueckasi padora N2 6
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CBolicTBa 3JIEKTPOJIUTOB

IpakTuueckas padora N2 7
DKCIepuMEeHTaIbHOE perieHue 3aaa4 no TIO/]

Y4eHUK HAYYUTCSI CAMOCTOSITENIbHO OOHAPYKUBATh U (POPMUPOBATH YUEOHYIO MPOOIEMYy,
OTpeneNaTh LeNb y4eOHOH NesATeNbHOCTH, BBIIBUIaThb BEPCHM PELICHHS IPOOJieM, HCKaTh
CaMOCTOSITENIbHO CPEACTBA JOCTUKEHUS 1IEIIH.

YueHnkK IMOJIYUHUT BO3MOXHOCTH HAay4YUTHCA AHAJIIN3UPOBATD, CpaBHHBATD,
KJIacCU(UIIUPOBATh U 000011aTh (HaKThI U SIBICHUS; BBIABIATH NPUUYMHBI U CIEICTBUS MPOCTHIX
ﬂBHCHHﬁ; CTPOUTH JIOTMYCCKUC PACCYKACHUA, BKIIIOYAONIUEC YCTAHOBJICHUC MPUYUHHO-
CJIEICTBEHHBIX CBS3€H; CO3/1aBaTh CXEMAaTUYECKUE MOJEIHU; ONUCHIBATh, CPABHUBATh OOBEKTHI,
JAC€JIaTb BbIBOJbI, HAaXOJUTH I/IH(bOpMaI_[I/IIO B COOTBGTCTBYIOH.IGIZ JIUTeparype; IMNOHUMATh U
MPUMEHSTh XUMHUYECKHE TEPMUHBI.

Xumus. 9 Kiacc.
(2 u B Hemes10, Beero 68 u.)

IloBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 Kiacca u BBeJleHHe B Kypc 9 kiacca (6 1)
XapakTepucTHKa 3JIEMEHTa MO €ro IMOJIOKCHUID B NEPUOAUYECKOW CHCTEME XUMHUYECKUX
snemenToB /1. 1. MenneneeBa. CBoiicTBa OKCHUJIOB, KMCIIOT, OCHOBAaHUM U COJIEN B CBETE TEOPUU
ANEKTPOIUTUYECKON AUCCOIMALIMN U OKUCIICHUS-BOCCTAHOBJIEHUA. | €eHETUUECKHE PsI/Ibl METAILIIA
Y HEMETaJlIa.

[lonsatne o mepexoAHbIX dneMeHTax. AmdoTepHOCTh. ['eHeTHyecKkwid psij  MEepPex0THOrO
3JIEMEHTA.

Ilepnonnueckuil 3akoH U Ileprognyeckas cucreMa xumudeckux 3jeMeHToB 1. M. MenneneeBa
B CBETE YUEHHS O CTPOCHUM aToMa. VX 3HaueHue.

JlabopaTopHble ONBITHI.

1. [TonyuyeHue rupokcHIa HMHKA U UCCIIEJOBAHUE €TI0 CBOMCTB.

IIpeaMeTHbIE pe3ybTaThl 00yUeHUsI

VYyamuiics 10JKeH ymems:

WCIIOJIH30BATh MPU XaPAKTEPUCTUKE MPEBPAIICHUI BEIIECTB MOHATUS: «XUMUUYECKAsl PEaKIUs»,
«peaKlUU COCTUHEHUSY, «PEaKIUU PA3I0KEHUS», «PEaKIIMU 0OMEHa», «PEaKIuu 3aMeIICHUs,
«PEAKIHMHM HEUTpAIU3ALUN», <(«OK30TEPMUUECKHE PEAKIUN», «IHIOTEPMUUYECKHE pPEaKIIUU»,
«O0OpaTUMBIE pEaKIUu», «HEOOpaTUMbIe pPEAKIUH», «OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIC
peaKIu», «rOMOTE€HHBIE PEAKIUUY», «TCTEPOTCHHBIC PEAKIMHN», «KATATUTHYECKUE PEAKIIUN»,
«HEKATAIUTUYECKHE peaKIMW», «TeruioBOM H(P(PEeKT XUMUYECKOW peakluu», «CKOPOCTh
XUMHYECKON PEAKLIUN», «KaTAIIU3aTOP»;

XapaKTepu30BaTh XHUMHUECKHE DJJEMEHTHl |—3-ro MepuojoB MO UX TMOJOXKEHHIO B
[Tepuoanueckoit cucreme xumuueckux snnemeHToB [l M. MenzaeneeBa: XMMUYECKUH 3HAK,
MOPSIAKOBBIM HOMEp, MEpPUOJ, TpyIIa, MOATPYyNNa, OTHOCUTEIbHAs aTOMHAas macca, CTPOEHUE
aToMa (3apsa] sjapa, YHUCIO TMPOTOHOB M HEWTPOHOB B fAJpe, OOIIEEe YUCIO 3IIEKTPOHOB,
pacnpezieieHue IEKTPOHOB 0 IEKTPOHHBIM CJIO0SM, MTPOCTOE BEIIECTBO, (opMyiia, Ha3BaHUE U
THII BBICIIETO OKCH/IA ¥ TUJIPOKCHUIA, JIETYYErO BOJIOPOTHOTO COSTUHEHHS (11 HEMETAIJIOB));
XapaKTepu30BaTh OO0IIHEe XMMHYECKHE CBOWCTBA aM(OTEPHBIX OKCHIIOB H THAPOKCHJIOB;
MPUBOAUTH IPUMEPHI PEAKITUN, TTOATBEPKIAIONINX XUMUYECKHE CBONCTBA aM(DOTEPHBIX OKCHJIOB
Y TUIPOKCUJIOB;

JlaBaTh XapaKTEPUCTUKY XUMHUYECKUX PEaKIUi IO YHCIy U COCTaBY HCXOJHBIX BEIIECTB U
MPOJYKTOB PEaKIUU; TEIIoBOMYy 3(PQeKTy; HAmpaBIECHUIO MPOTEKAHHs PEaKINH, U3MEHEHUIO
CTEMEHEN OKHCIECHHS DJIEMEHTOB; arperaTHOMy COCTOSIHHIO HWCXOJHBIX BEIIECTB; Y4YaCTHIO
KaTaau3aTopa;

OOBSICHATh M TPUBOJIUTH TPHUMEPHI BIHMSHUS HEKOTOPHIX (PAKTOpOB (MpHUpOJa pearupyromux
BEILIECTB, KOHLIEHTpAallMsi BEILIECTB, JAaBJCHUE, TEMIIEparypa, KaTajiu3arop, MHOBEPXHOCTh
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CONPUKOCHOBEHMSI pEarupyIOIUX BEIIECTB) HA CKOPOCTh XMMHUECKUX PEAKILINN;

HaOJI0aTh U ONHUCHIBATh YPABHEHUS PEAKIMHA MEKIY BEIECTBAMU C TOMOIIBIO €CTECTBEHHOIO
(pyccKOro Uiy poJIHOTO) sA3bIKA U S3bIKA XUMUH;

IPOBOJIUTH ONBITHL, MOATBEPXKIAIOUIME XUMHUYECKHE CBOHCTBA aM(OTEpPHBIX OKCUIOB U
THJIPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XUMHUYECKOHN peakIiy OT pa3INuHbIX (GaKkTopoB (Ipupoaa
pearupyromux BeELIECTB, KOHLEHTpalus BEIIECTB, [aBICHHUE, TEMIepaTypa, KaTaau3arop,
MIOBEPXHOCTh CONIPUKOCHOBEHHUS PEArupyOLIUX BELECTB).

MeTanpeameTHbie pe3yJabTaTbl 00y4eHUs

VYuamuiicst J0J15KeH ymemp:

onpeneNnaTh 1elb y4eOHOHW AEATENbHOCTH C IMOMOIIBIO YUUTENs M CaMOCTOATENbHO, HUCKATh
CPEICTBA €€ OCYILIECTBJIECHMs, paboTas MO IUIaHy, CBEPATh CBOM JEHUCTBUSA C LEIbI0 U IIPU
HEO0XO0AMMOCTH MCIIPABIATH OIIMOKHU C TOMOIIBIO YUUTENS U CAMOCTOSATENbHO;

COCTABJISITh aHHOTALIUIO TEKCTA;

CO3/1aBaTh MOJEIH C BBIJCICHUEM CYIECTBEHHBIX XapaKTEPUCTUK O00BEKTa U NPEACTABICHUEM
UX B IPOCTPAHCTBEHHO-TpapUUECKON MIIM 3HAKOBO-CUMBOJIMYECKOH (hopMme;

OIpeseNATh BUAbI KIacCU(PHUKAIMU (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYILIECTBIIATH MPSAMOE IETYKTUBHOE 1OKA3aTEIbCTBO.

Tema 1. Metasuibl (154. +34. npakTHKYM)

ITonoxenune metaiuioB B Ilepuonnueckoi cucreme xumudeckux snemenTos /. 1. Menneneesa.
Mertannuueckass KpUCTaUIMYECKas pelleTka M MeTalIfdyeckas XUMH4ecKas cBsi3b. OOuue
¢uznueckue cBoiictBa mMetauioB. CiuiaBbl, UX CBOICTBAa M 3HaueHHE. XHMMUYECKUE CBOMCTBA
METAJIJIOB KaK BOCCTAHOBUTENEH. OJIEKTPOXMMHMUYECKUN psJl HANpsHKEHUS METAZIOB U €ro
UCTIOJIB30BaHUE JUIS XapaKTEPUCTUKA XUMHUYECKUX CBOMCTB KOHKPETHBIX MeTauioB. CriocoOb
HOJYYEeHUs] METAJUIOB: MUPO-, TUAPO- U eKTpoMmeTayprus. Koppo3us MeTamioB U crocoObl
OOpBOBI C HEH.

O0masi XapaKTepuCcTHKA IIEJ0YHbIX MeTayIoB. Metamuisl B npupoje. O6mue cnocoObl ux
nonydenus. CtpoeHne aromoB. lllenouHple MeTamIbl — MPOCTHIE BEMIECTBA, X (PU3MUECKUE U
XUMHUYECKHE CBOMCTBA. BaxkHelIne COeqMHEHMS IEI0YHbIX METAJUIOB — OKCUJBI, THIPOKCHIBI
U con (XJIOpUIsl, KapOOHATHI, CyIb(aThl, HUTPATHI), UX CBONCTBA U MPUMEHEHUE B HAPOJHOM
xo3siiicTBe. Kanuiineie ynoopenusi.

OO01mas xapakTepucTHKA 3JIeMeHTOB IJiapHo# noarpynnsl Il rpynnsi.

Crpoenne aromoB. lllenouHo3emenbHbIE METAUIBI — MPOCThIE BEIIECTBA, UX (U3NYECKUE U
XUMHUYECKHE CBOIcTBa. BakHelne coelMHEHUs IEI0YHO3EMENbHBIX METAUIOB — OKCH/JIBI,
THJIPOKCUIBI M COJU (XJIOpUIBI, KapOOHAThI, HUTPAThl, Cynbdatel, ¢ocdarel), UX CBOHCTBA U
IIPUMEHEHNE B HAPOJIHOM XO35HCTBE.

AJIIOMUHHUIA.

Crpoenue atoma, (pU3MYECKME U XMMHYECKHE CBOMCTBa mpocToro BemiecTBa. CoeauHEHUS
QIIOMUHUS — OKCHJI U THJIPOKCUI, UX aM(OTEpHBIH XapakTep. BaxkHeline conu aaroMHHUS.
[IprMeHeHre aTFOMUHUS U €0 COCIMHEHUI.

Keaeso.

CrpoeHue atoMa, QU3MYECKHMEe W XMMHMYECKHE CBOMCTBa MPOCTOro BemlecTBa. ['eHeTnueckue
pAOBI Fe'? uFe™,

Baxneiiimue conu xeneza. 3HaueHUE jKeJe3a U €ro COSAMHEHWH U CIUIaBOB B MPHUPOJAE U
HAapOJHOM XO35I1CTBE.

JleMOHCTpaLHH.

OOpa3ipl MENTOYHBIX U IIET0YHO3eMeNbHbIX MeTamioB. OOpa3ubl criaBoB. B3aumogeiictBue
HaTpusl, JUTUS W KaJlblUid C BOJOM. B3ammopaeiicTBME HATpusi MU MarHusi C KHCJIOPOAOM.
B3aumopeiictBue MeramioB ¢ Hemetamiamu. [lonmydenne rugpokcuaos xenesa (II) u (11).
JlaGopaTopHbIe ONBITHI.

2. O3HakomiieHue ¢ oOpa3iaMu MeTayuioB. 3. B3aumoseiicTBue METauIOB ¢ pacTBOPaMHU KHUCIOT
u coneil. 4. O3HakoMIIeHHE ¢ 00pa3llaMy MPUPOIHBIX COCTUHEHHM: a) HaTpus; 0) KajbIUs; B)
almoMuHus; r) okenesa. 5. llomyueHwe ruIpokcuza amlOMUHUS M €r0 B3aMMOJEHCTBHE C
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pacTBOpamMH KUCJIOT U 1iesodel. 6. KauecTBeHHbIE peakliMi Ha MOHBI Fe*? nFe®

IIpenmeTHbIe pe3yabTaThl 00y4eHUs

VYuamuiicst 10J1KeH ymemp:

WCIIOJIb30BaTh MPU XAPAKTEPUCTHKE METAUIOB M UX COCAMHEHUHN TMOHATHUS: «METAIIbI», «PS
aKTUBHOCTH  METAlJIOB»,  «IICJIOYHBICE  METAJUIbI»,  «IICIIOYHO3EMEIbHBIE  METalIbD»,
HCIOJBb30BaTh HX IIPU XAPAKTEPUCTUKE METAJJIOB; JaBaTh XapaKTEPUCTUKY XHMHUYECKHUX
AJIEMEHTOB-METAUIOB (IIEJTOYHBIX METAJJIOB, MarHus, KalbIMs, AJFOMUHMS, JKelie3a) M0 HX
nonoxkeHuto B Ilepuoguueckoit cucreme xumuueckux osnementoB JlI. WM. Menneneesa
(XUMHYECKUH 3HAK, TOPSJIKOBBIA HOMED, IEPUO/I, TPYIINA, MOArPYIIA, OTHOCUTEIbHAS aTOMHAs
Macca, CTpoeHHue aToma (3apsn sapa, YKHCIO MPOTOHOB M HEHUTPOHOB B sJpe, OOIIEe YHCIIO
AJIEKTPOHOB, pacCHpe/ieICHUE JIIEKTPOHOB IO SJEKTPOHHBIM CIIOSIM), MPOCTOE BEIIECTBO,
dbopmysa, Ha3BaHKWE U TUIT BBICIIIETO OKCHJIA U THIPOKCUIA);

HA3bIBaTh COSAMHCHHSI METAJIOB M COCTABJIATH UX (JOPMYJIBI IO HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHE, OOIIHMEe (PU3NUECKHE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
METaJIJIOB;

OOBSCHATh 3aBUCHMOCTb CBOWMCTB (MM TPEJCKa3bIBaTh CBOMCTBA) XMMHUUYECKHX JJIEMEHTOB-
METaJUIOB (paguyc, METAUIMYECKHE CBOMCTBA 3JIEMEHTOB, OKHCIUTEIHLHO-BOCCTAHOBHUTEIIbHBIC
CBOICTBa 2JIEMEHTOB) U 00pa3yeMbIX UMH COSAMHEHUN (KHCIOTHO-OCHOBHBIE CBOWMCTBA BBICIIMX
OKCHUJIOB M THUAPOKCHJOB, OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIE CBOWCTBA) OT IIOJOXKEHUS B
ITepuoauueckoii cucreme xumudeckux smemeHToB . 1. Menneneena;

OMNUCHIBATh OOIIME XMMHUYECKHE CBOMCTBA METAJUIOB C MOMOIIBIO €CTECTBEHHOTO (PYyCCKOTO WUITH
POJIHOT0) SI3bIKA M SI3bIKA XUMUU;

COCTaBJIATh MOJIEKYJISIDHBIE YpPAaBHEHHUsI PEAKLUUM, XapaKTEPHU3YIOIIMX XUMHYECKHE CBOMCTBA
METAVIOB U HUX COEIMHEHUW, a TaKKe OHIIEKTPOHHBIC YPABHEHMS MPOLECCOB OKUCICHUS-
BOCCTAHOBJICHHSI,

YPaBHEHUSI AJIEKTPOJUTUYECKON NUCCOLUMALNU; MOJIEKYJISPHBIE, IOJHBIE W COKpAallleHHbIE
VOHHBIC YPAaBHEHUS PEAKIUI C YUACTUEM BJIEKTPOJIUTOB;

YCTaHaBIMBATh PUYMHHO-CIIEICTBEHHBIE CBSI3U MEX]ly CTPOCHUEM aTOMa, XUMUYECKOH CBSI3bIO,
TUTIOM KPUCTAJUTMYECKON PEIIeTKH METAJUIOB M UX COCTUHEHHM, MX OOIMMUMU (PU3NICCKUMHU U
XMMHYSCKHMMH CBOHCTBAMHU;

OIMMCHIBATh XHMMHUYECKHE CBOMCTBA INMEIOYHBEIX M IIEIOYHO3EMEIIbHBIX METAIOB, a TaKXKe
ATIOMHUHUS U KeJie3a U UX COCIUHEHHUI C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO)
SI3BIKA M S3BIKA XUMUH;

BBIMIOJHATh, HAOMIOJaTh M ONUCHIBATH XHMHUYECKUH OSKCIEPUMEHT 1O pPaClO3HABAHHUIO
BOKHENIIMX KATHOHOB METAJIOB, THAPOKCUI-UOHOB;

HKCIIEPUMEHTANIbHO  MCCIEJOBaTh CBOMCTBA METAJJIOB M HUX COEIUWHEHUW, pellaTh
AKCIIEPUMEHTAIbHBIE 3a]1a4U 110 TeMe «MeTalbly;

OMHCHIBATh XUMHUYECKHI KCIEPUMEHT C MOMOIIBI0 €CTeCTBEHHOTO (PYCCKOTO WM POJHOTO)
SI3BIKA M S3BIKA XUMUH;

MPOBOAMUTH PacueThl MO XMMHYECKUM (OpMyllaM M ypaBHEHHUSM pPEaKIUi, MPOTEKAOMINX C
y4aCTHEM METAJUIOB U UX COCIMHEHHU.

MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHHu s

VYyamuiicst 10J15KeH ymemp:

paboTaTh MO COCTAaBIEHHOMY IUIaHY, HCTOJB3yS HapsSIy C OCHOBHBIMU U JOTIOJHHUTEIHHBIC
cpencTBa (CIpaBOYHYIO JIUTEPATYPY, CloKHBIC Mpubopsl, cpeactBa MKT); ¢ momomsio yaurtens
OTOMpAaTh Ui pelieHus] yUeOHBIX 3a7a4 HEOOXOAUMBIE CIOBApH, SHITUKIIONEINH, CIPABOYHUKH,
AIEKTPOHHBIE JIUCKU;

COTIOCTABJISITh U OTOMPATh WH(GOPMAIIMIO, TIOTYYEHHYI0 U3 Pa3IUYHBIX UCTOYHHKOB (CIOBapH,
SHITUKIIONIEINH, CIIPABOYHUKH, SJIEKTPOHHBIC TUCKH, ceTh HTEepHET);

MPECTaBIsITh WHGOPMALMIO B BHAE TaOJHI], CXEM, OMOPHOTO KOHCIEKTa, B TOM YHCIE C
npumenenneM cpeacts UKT;

0(OPMIISITh CBOU MBICITH B YCTHOW U MUCEMEHHOM PEYH ¢ YU€TOM CBOHMX YUE€OHBIX U KHU3HEHHBIX
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pEUYEBBbIX CUTYalLlU, B TOM 4Kcie ¢ npumeHeHneM cpeacts UKT;

COCTAaBJISITh PELICH3UIO HA TEKCT;

OCYILIECTBIIATh JOKA3aTENbCTBO OT IPOTUBHOTO.

Tema 2. [IpakTukym 1. CBoiicTBa MeTa/LIOB W UX coequHeHU (3 4)

1. OcyiiecTBiaeHNE LETIOYKH XUMUUYECKUX MpeBpalieHnil Metaos. 2. Ilomyuenue u cBoiicTBa
COCIMHEHUN MeTaioB. 3. PelleHne SKCIEpUMEHTANBHBIX 33/lad Ha pPACIO3HAaBaHUE U
IIOJIyYEHUE BEILIECTB.

IIpenmeTHbIe pe3yabTaThl 00y4eHUSs

VYuamuiicst J0J15KeH ymemp:

oOpartnatscs ¢ 1abopaTopHbIM 000pyIOBaHUEM M HarpeBaTeIbHBIMU IPUOOPAMU B COOTBETCTBUU
C MpaBUJIaMHU TEXHUKH OE30MIaCHOCTH;

Ha0JI0/1aTh 32 CBOMCTBAMU METAJJIOB U UX COCAMHEHUN U SBJICHUSIMHU, IPOUCXOIAIIIMHI C HUMU;
ONMCHIBATh XUMHUYECKUH 3KCIEPHUMEHT C IOMOIIBI0 €CTECTBEHHOIO (PYCCKOrO WJIM POAHOIO)
A3bIKA U S3bIKa XUMHUH;

JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM IIPOBEJECHHOTO SKCIIEPUMEHTA.

MeTanpeameTHble pe3yJbTaTbl 00y4eHUs

VYyamuiicst 10J15KeH ymemp:

OTIpeIeNATh, UCXOs U3 yueOHOW 3ahaud, He0OXOIUMOCTb HCIOJIb30BAaHUS HAONIONCHUS WU
HKCIIEPUMEHTA.

Tema 3. Hemerauibl (23 4. + 34. IPaKTUKYM)

OOmass xapakTepUCTUKAa HEMETAUIOB: TIOJIOKeHHE B mepuonuueckon cucreme . .
MenneneeBa, OCOOEHHOCTH CTPOEHHUSI aTOMOB, d3JIEKTpooTpuuatenbHOcTh (D0), Kak Mepa
«HeMeTtaunyHocTy, psaa D0. Kpucrannnueckoe CTpoOeHHE HEMETAINIOB — IIPOCTHIX BEILECTB.
Annorponusi. dusmyeckne cBOMCTBa HeMeTauIOB. OTHOCUTENBHOCTh MOHATUN «METAI» U
«HEeMEeTa.

Bomopoa. Ilomoxenue BOIOpOJa B MNEPUOIAYECKON CUCTEME XUMHUYECKUX 3neMeHToB JI. .
MengeneeBa. CtpoeHue aroma U MoJieKyibl. PU3NYECKUE U XUMHUYECKHE CBOWCTBA BOJOPOJA,
€ro MoJy4YeHUue U IpUMEHEHHE.

O01mas XxapaKkTepucTHKA raJ0reHoB.

Crtpoenue atomoB. IIpocTbie BemiecTBa, ¢Gu3MyYecKMe M XUMUYecKue cBoWcTBa. OCHOBHBIE
COEIMHEHUS! TaJOreHOB ( TaJOoreHOBOJOPOJbl W TajoreHunbl), ux cBoicTBa. KauecTBeHHas
peaxkuus Ha XJIOpUA-UOH.

Kpatkue cBenenus o xmope, 6pome, ¢prope u oae. [I[puMeHeHne raJoreHoB U UX COCTUHEHHM B
HapOJHOM XO35HCTBE.

Cepa.

CrpoeHue aToMa, aJuIOTPOIIUs, CBOMCTBA U pUMEHEeHHe pomOndeckoit ceprl. Okcubl cepsl (IV)
u (VI), ux nonxydyenue, cBoiictBa u npuMmeHenue. CepHas KUCJIOTa U €€ COJIU, UX IPUMEHEHHUE B
HapoJHOM Xo3giicTBe. KauecTBeHHast peakiyst Ha cylib(haT-HOH.

A3or.

CrpoeHne aToMa M MOJIEKYJIBI, CBOMCTBA IPOCTOrO BeHIECTBA. AMMHAK, CTPOEHHUE, CBOMCTBA,
nosiyueHue u npumeHenue. Coau aMMOHUS, UX cBOMcTBa U npumeHeHue. Okcunpl azora (I1) u
(V).

A30THas KHCIIOTa, €€ CBOMCTBa U puMeHeHue. Hutparsl 1 HUTPUTHL, TpoOsIeMa UX COJepKaHus
B CEJIbCKOXO03SHCTBEHHON POAYKIIMH. A30THBIE YI00pEHUS.

Dochop.

Crpoenue aroma, auIOTpONHMs, CBOWcTBa Oeiaoro M KpacHoro Qocdopa, WX NpPUMEHEHHE.
OcHoBHble coemuHeHHs: okcun (ochopa (V) m oprodochopnas xkuciora, Qocdarsr.
docdopHbIe yIoOpeHHs.

Yraepoa.

Crpoenue aroma, ajsIoTpoIus, CBocTBa MoauduKanuii, npumenenue. Oxcuasl yraepoaa (II) u
(IV), ux coiictBa u nmpumeHenue. KauecTBeHHast peakuusi Ha yriekuciblid ra3z. KapOoHaTsr:
KaJIBLIUT, COJa, MOTAlll, UX 3Ha4Y€HHE B IPUPOJIEC U KU3HU denoBeka. KauecTBeHHas peakuus Ha
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KapOOHAT-HOH.

Kpemunii.

CrpoeHue aroMa, KpUCTAIIIMYECKUM KpEMHHI, ero cBoiicTBa M IpuMeHeHne. OKCUA KpeMHUs
(IV), ero npuponnbsie pazHOBUIHOCTH. CHUIMKATHI. 3HAYCHUE COCIMHEHUN KPEMHUS B )KHBOU U
HexuBOM npupoze. [IoHATHe 0 CHIIMKATHOM POMBIIIIIIEHHOCTH.

JdemMoHCcTpaumu.

OOpa3upl TraJoreHOB — IMPOCTBIX BELIECTB. B3auMMoAeiCTBUE TalOr€HOB € HATPUEM, C
anmoMuHueM. BoiTecHeHHe XJI0poM Opoma UK HoJia U3 PacCTBOPOB MX COJIEH.

BzaumopeicTBue cepsl ¢ METANIAMU, BOJOPOJIOM U KUCIOPOIOM.

B3auMozeiicTBuE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJBIO.

[Tornouienue yrieM pacTBOPEHHBIX BEILECTB WM ra3oB. BoccTaHoBieHHE Menu U3 €€ OKcuaa
yrJeMm.

OO6pa31pl NPUPOAHBIX COSAMHEHUH XJI0pa, cepbl, hocdopa, yriepoaa, KpeMHUSI.

O0pa3ipl BaXKHEUIIUX ISl HAPOJHOTO XO35HUCTBA CYIb(paToB, HUTPATOB, KAPOOHATOB, pochaTos.
OO0pa3upl cTeKIa, KepaMHUKHU, LIEMEHTA.

JlaGopaTopHbIe ONBITHI.

7. KauecTBeHHas peakiusi Ha xyopuna-uoH. 8. KauecTBeHHas peakius Ha cyibdaT-uoH. 9.
Pacno3naBanue coneii ammonusd. 10. IlomydeHue yriekucioro raza u ero pacrnossaBanue. 11.
KauectBennast peakuusi Ha kapOoHaT-uoH. 12. O3HaKOMJIEHUE C IPUPOJHBIMU CHIIMKaTamHu. 13.
O3HaKOMJIEHHE C TPOIYKINEH CUIMKATHONW MPOMBIIIJICHHOCTH.

IIpenmeTHble pe3yJibTaThbl 00y4eHHs

Yyamuiics 101KeH yMems:

UCIIOJIb30BaTh IPHU XapaKTEPUCTHUKE METAIJIOB U HUX COCJUHEHMM TOHATHS: «HEMETaJIb»,
«TaJIOTeHbI», «AJUIOTPOMHBIC BHIOM3MEHEHUS», (OKECTKOCTh BOJBD», «BPEMEHHAsi >KECTKOCTb
BOJIBI», IIOCTOSTHHAS! JKECTKOCTH BOJBI», «00IIast )KECTKOCTH BOIBDY;

JIaBaTh XapaKTEePUCTUKY XHMHUYECKUX DIEMEHTOB-HEMETAIOB (BOJOpOJA, TaJOreHOB,
KHCIIOpO/Ia, cephl, a3oTa, hocdopa, yriepoaa, KpeMHUs) MO UX MoyiokeHuo B [lepronnyeckoit
cucteme xumuueckux anemeHToB J[. . MenneneeBa (XUMUYECKHIl 3HAK, MOPSIAKOBBIA HOMED,
nepuoj, Ipymma, MOoArpynna, OTHOCUTENbHAs aTOMHas Macca, CTpoeHue aroma (3apsn sjapa,
YHCIIO MPOTOHOB M HEUTPOHOB B sifipe, 00Ilee YUCIO 3JIEKTPOHOB, Paclpe/ieseHHe 3JIEKTPOHOB
[0 AJIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, (pOopMysa, Ha3BaHME W THUIl BBICILIErO OKCHIA U
THJIpOKCUAa, GopMyNa U XapakTep JETy4ero BOJOPOJHOIO COSAUHEHHS);

Ha3bIBaTh COEAMHEHMSI HEMETAIIJIOB U COCTABIIATh UX (POPMYIIBI IO HA3BAHMUIO;

XapakTepu3oBaTh CTpPOEHHE, oOlme (Pu3nyeckre U XUMHUYECKHE CBOMCTBA MPOCTHIX BELECTB-
HEMETAIIJIOB;

OOBSICHATh 3aBHCHMOCTh CBOMCTB (WJIM TNpEACKa3bIBaTh CBOWCTBA) XUMHUYECKUX 3JIE€MEHTOB-
HEMETaJUIOB  (paauyc,  HEMETAJUIMYeCKHEe  CBOWCTBA  JJIEMEHTOB,  OKUCIMTEIbHO-
BOCCTAHOBUTENIbHBIE CBOICTBAa 3JI€MEHTOB) M 00pa3yeMbIX UMM COEAMHEHUH (KHCIOTHO-
OCHOBHBIE CBOMCTBA BBICIIUX OKCHJOB M THUAPOKCUAOB, JETYYUX BOJAOPOIHBIX COEAMHEHMH,
OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBAa) OT mojokeHus B Ilepuoguueckoil cucreme
xuMuueckux ayemenToB J[. . Meneneena;

OIHUCBIBATh OOIIME XMMUYECKHE CBOMCTBA HEMETAJJIOB C MOMOIIBIO €CTECTBEHHOTO (PyCcCKOro
WJIM POJIHOTO) SA3bIKA U SI3bIKAa XUMHH;

COCTaBIIAITh MOJIEKYJISIPDHBIE YPAaBHEHMS pEaKLUi, XapaKTepU3YIOIIMX XUMUYECKUE CBOMCTBA
HEMETAJUIOB M HX COEJAMHEHUH, a TaKKe JJIEKTPOHHbIE YPaBHEHUS IPOLECCOB OKHCIIEHUS-
BOCCTAHOBJICHUSI,

YPaBHEHHUS JJIEKTPOJIMTUYECKON JIHUCCOIMALMK; MOJIEKYJISIpHbIE, TMOJHBIE M COKpAllEHHBIE
VOHHBIE YPAaBHEHMSI pEAKLIUN C Y9aCTHEM DIIEKTPOJIUTOB;

yCTaHaBIMBATh MPUUYUHHO-CJIEICTBEHHBIE CBS3U MEXAY CTPOECHHUEM aToMa, XUMUYECKOH CBSI3bIO,
TUIIOM KPUCTAJUIMYECKOHN PEIIeTKH HEMETAJUIOB U UX COEAMHEHHH, UX OOIUMHU (U3NIECKUMU U
XUMHUYECKHUMH CBOMCTBaMU;

OIKCBHIBaTh XMMUYECKHE CBOWMCTBA BOJOPOJIA, TAJOr€HOB, KHCIOPOJa, Cepbl, a3oTa, (ocdopa,
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rpaduTa, aiaMmasza, KpeMHHUS U UX COCIMHEHHH C IOMOIIBIO E€CTECTBEHHOTO (PYCCKOTO WIN
POJIHOTO) fA3BIKA U S3bIKA XUMHUH;

OIHKCBHIBATh CIIOCOOBI YCTPAHEHUS JKECTKOCTH BOJABI W BBIIOJIHATH COOTBETCTBYIOLIMH UM
XUMUYECKUM SKCIIEPUMEHT;

BBINOJIHATh, HAOMIONATh M ONHUCHIBATH XMMHUYECKUH SKCIIEPHUMEHT IO PACMO3HABAaHUIO MOHOB
BOJZIOpOJIa M aMMOHWUSs, cylbdaT-, KapOoHaT-, cuiaukar-, (ocdar-, xnopua-, OGpomMua-, HOAUI-
HOHOB;

SKCHEPUMEHTAIIBHO  MCCIIEOBAaTh CBOMCTBA METANIOB M HUX COCJUHEHUW, pelaTh
AKCIIEpUMEHTaJIbHBIE 3a1auu 110 TeMe «Hemeramibiy;

OMKCHIBATh XUMHUYECKHH SKCIEPUMEHT C MOMOIIBI0 €CTECTBEHHOrO (PYCCKOTO WM POJHOIO)
S3bIKA U SI3bIKA XUMHH;

MPOBOAMUTH pacueThl MO XUMHYECKUM (OpMyliaM U ypaBHEHHUSAM peakIui, MPOTEKAIOMIUX C
y4aCTUEM HEMETAIJIOB U UX COEAUHEHHIA.

MeTanpeameTHbie pe3yJabTaTbl 00y4eHUs

VYuamuiicst J0J15KeH ymemp:

OpraHU30BBIBATH yueOHOE B3aMMOJCICTBHE B TIpymIe (pacHpelensTh poJid, JOrOBapUBaThCS
JpYT C APYTOM U T. 11.);

MpeIBUIETH (IPOTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PELICHU;

MIOHMMATb [IPUUMHBI CBOET0 HEyCIIeXa U HaXOJUTh CIIOCOOBI BBIXOJIa U3 3TOM CUTYyallMH;

B JMaJoOre C YYHUTENEM YUHUTbCS BbIpA0AThHIBATh KPUTEPHUH OIICHKU U OIpPENesITh CTENEHb
YCIICIIHOCTH BBITIOJIHEHHS CBOEH paboThl M pabOTHI BCEX, HCXOI M3 MMEIOLINXCS KPUTEPHEB,
COBEPILEHCTBOBATh KPUTEPHUH OLIEHKHU U MOJIb30BAThCSl UMHU B X0J1€ OLIEHKH U CAMOOLIEHKY;
OTCTauBaTh CBOIO TOUKY 3pPEHHUS, apTyMEHTUPYS €€;

MOJTBEPKIaTh apTYMEHTHI (pakTamu;

KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHUIO;

CIIyIIaTh APYTUX, MBITAThCA MPUHUMATH JIPYT'YI0 TOUKY 3pEHHUs, ObITh TOTOBBIM U3MEHUTH CBOIO
TOUKY 3pEHMUS;

COCTaBIATH pedepat mo onpeaeneHHoM Gopme;

OCYIIIECTBJISATh KOCBEHHOE Pa3eIuTEIbHOE 10Ka3aTeIbCTBO.

Tema 4. IIpakTukym 2. CBoiicTBa coelMHEeHHII HEMeTAJLI0B (3 4)

4. Pemenue skcnepuMeHTANBHBIX 3adad mo Teme«lloarpynma kuciopoma». 5. Pemienue
IKCIEpUMEHTANbHBIX 331a4 1o TeMe «lloarpymnmna azora u yriaepona». 6. Ilonydyenue, cobupanue
U pacrio3HaBaHueE Ta30B.

IIpenmerHbie pe3yJbTaThl 00y4eHHs

Yyamuiics 10JIKeH ymems.

oOpamiarbes ¢ 1a00paTOPHBIM 000PYIOBaHUEM M HarpeBaTeIbHBIMU IPHOOPAMH B COOTBETCTBUU
C TIpaBUJIAMH TEXHUKHU O€30MTaCHOCTH;

Ha0JIr01aTh 3a CBOMCTBAMM HEMETA/NIOB U UX COEJUHEHUH M SBICHUAMH, NPOUCXOASIIMMU C
HUMU;

OIHUCBHIBATh XMMHUYECKHH SKCIIEPUMEHT C MOMOIIbI0 €CTECTBEHHOI'O (PYCCKOrO WM POJHOTO)
SI3bIKA U SI3bIKA XUMHUH;

JIEJIaTh BBIBOJIBI 110 pe3y/IbTaTaM IIPOBEJEHHOTO SKCIIEPUMEHTA.

MertanpeameTHble pe3yJbTaThbl 00y4eHus!

Yyamuiics 10JIKeH ymens:

OTpeAeNATh, UCXOJs U3 yuyeOHOW 3ahauu, HEOOXOTUMOCTh HCIOJIb30BaHUS HAONIOIEHUS WU
IKCIEPUMEHTA.

Tema 5. Opranuveckue coenunenus (104.)

BeuecTBa oprannueckue 1 HEOpraHM4eCKUe, OTHOCUTENIBHOCTD IMOHATHUS "OprHUYECKHE
BeniecTa". TIIpuyrHBI MHOTOOOpa3Hsi OPraHuYeCKUX COeTUHEHNN. XUMUYECKOe CTPOECHUE
OpPraHUYeCKUX coeMHeHUH. MoleKysipHbIe U CTPYKTYpHBIE (POPMYIIBI OPraHMUECKUX BEIIECTB.

MeraH u 3TaH: cCTpoeHne MOJIeKyJl. 'opeHue meTana u 3TaHa. [leruaprupoBanue 3TaHa.
[TpumeHeHne MeTaHa.
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XHUMHUUYECKOE CTPOCHUE MOJIEKYJIbI dTUIIeHA. J[BOMHAas CBsA3b. B3auMoaencTBHE 3TUIICHA C
BOJIOM. Peakuus nonumepusamuu stuieHa. [loausTuieH u ero 3HayeHue.

MOHSTUE O MPEJCIbHBIX OJIHOATOMHBIX COHUPTAX HA MPUMEPAX METAHOJIA U ATAHOJIA.
TpexaToOMHBIN CIIUPT - TIIMIEPHUH.

[TonsiTrie 006 anpaeruAax Ha MPUMEPE YKCYCHOTO anbaeruaa. OKUCICHUE allbJIeTH A B
KHCIIOTY.

OaHOOCHOBHEIE MpeebHBIC KAPOOHOBBIC KMCIOTHI Ha MPUMEPE YKCYCHOM KUCITOTHI. EE
cBoiicTBa u nmpuMeHenue. CTeapuHoOBask KUCIOTA, KaK MPEICTaBUTENb KUPHBIX KApOOHOBBIX
KHCJIOT.

Peakuus sTepuduxaiyiv 1 moHITHE O CIOXKHBIX dpupax. Kupsl Kak clokHbIe 3(QUPBI
[JIMIEPUHA U KUPHBIX KUCTIOT.

[TonstTue 06 aMmuHoKucOTaXx. Peakuus nonukonaeHcanuu. benku, ux ctpoeHue u
Ouosioruueckas poib.

[Tonsitue 06 yrieBonax. ['nmoko3a, e€ cBoiicTBa u 3HaueHue. Kpaxman u nemntosnosa (B
CPaBHEHHH), X OMOJIOTHYECKAs POJIb.

JdemMoHCcTpaumu.

Mogenu MOJIEKYJI METaHa U IPYTUX YIIIEBOJIOPO0B. B3anmoielicTBuie 3TuiieHa ¢ OpoMHOM
BOJIOM M pacTBOPOM IepMaHraHnata kanus. O0pa3ibl 3TaHona u rnunepuna. Kauecrsennas
peakuus Ha MHOTOATOMHBIE CITUPTHL. [loirydenne yKCycHO-3THIIOBOTO 3dupa. OMBIICHHE KUPA.
BzaumoeiicTBue rIr0K03bl ¢ aMMUAYHBIM PacTBOPOM OKcHjia cepedpa. KauecTBeHHas peakuus
Ha Kpaxmai. JlokazaTenbcTBO Hamu4us (yHKIIMOHATIBHBIX TPYII B PACTBOPAX aMUHOKHCIIOT.
['openue 6enkoB ( mepcTy Wik NTUYBUX NepbeB). L[BeTHbIE peakiuu OeIKoB.

JlabopaTopHble ONBITHI.

14. U3roToBienue Moaeneil MoJieKys yrieBoaopo1oB. 15. CpoiictBa rnuuepusa. 16.
B3aumoneiictBue roko3sl ¢ ruapokcuiom meau (1I) 6e3 narpeBanus u npu HarpeBaHuu. 17.
B3auMozeiicTBue kpaxmaia ¢ HOJOM.

Tema 6. O6001IeHMe 3HAHMI 10 XUMHUH 32 KYPC OCHOBHOI IIKOJIbI. (8 1)

®u3NUECKUil CMBICI OPSIKOBOTO HOMEPA JIEMEHTA B IEPUOINYECKON CUCTEME XUMUYECKUX
anemenToB J.MIMenneneeBa, HOMEpOB NEPHUOAA U TPYMIIbl. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 3JIEMEHTOB U UX COCAMHEHUN B IIEPUOIaX U IPyNIax B CBETE MPEICTABICHUN O
CTPOEHUH aTOMOB 3JIEMEHTOB. 3HaYEHHUE NEPHUOIUNIECKOI0 3aKOHA.

TuIbl XUMHUECKUX CBSI3€W U TUIBI KPUCTAINIMYECKUX PEIIeTOK. B3auMOCBA3b CTPOEHUS U
cBo#cTB BemiecTB. Kitaccudukaruss XUuMHYECKUX pPEeaKIfil o pa3IuyHbIM MMPU3HAKaM (YHCIIO U
COCTaB pearupyromux U 00pa3yroIuxcs BEMIECTB; TeII0BOM 2P EeKT; UCTIOIH30BAHUE
KaTaqu3aTopa; HallpaBJIeHUE; N3MEHEHUE CTETICHEH OKUCIICHUSI aTOMOB).

[IpocTtble UM ciOXHBIE BellecTBa. MeTalibl M HEMETaJIbl. ['@HeTHueckue psabl MeTaa,
HEMeTa/ula W TmepexogHoro mertamia. Okcuabsl (OCHOBHBIC, amM(pOTEpHBIE M KHUCIOTHBIE),
TUAPOKCUBI (OCHOBAHMSI, KUCIOTHI, aM(pOTEpHBIE TUAPOKCUIBI), COIH: COCTaB, KIacCU(pUKALIUS
u oOmue XMMHYECKHE CBOMCTBA B CBETE€ TEOPUU DIICKTPOJUTHUYECKON JUCCOIMALNUA U
MIPEACTABICHHI O MPOLIECCAX OKUCIIEHUS - BOCCTAHOBIICHHUSI.

V1. TemaTtuueckoe NJJAaHUPOBAHHEC U OCHOBHbLIC BUADI 1€ATCJIbHOCTH YYaAIIUXCH

8 kiaace
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No HasBanue riasbl KonnuecTBo [IpakTrueckue KonTposibHbie
TJIaBBI 4acoB paboThl paboThI
1 Beeaenue B xumuto 7 Nel-3
2 ATOMBI XUMHUYECKHUX 9 Nel
DJIEMEHTOB
3 [IpocThie BemecTBa 6
4 CoenuHeHns XUMHUYECKUX 14 No2
3JIEMEHTOB
5 W3meHeHust, mpoucXosIIue ¢ 13 Ne4-5 Ne3
BElIECTBAMHU
6 Teopus 3AEKTPOIUTUYECKON 19 No6-7 Ne4
JIYCCOLMAIIMN U CBOMCTBA
KJIACCOB HEOPTraHMYECKHUX
COCIMHEHUN
Hroro: 68 7 4
9k1acc
Ne Haspanwue riaBbl KonuuectBo [IpakTuueckue KonTponbubie
TJIaBBI 4acoB paboThl paboThl
[ToBTOpEHNE OCHOBHBIX 6 Nel
BOIIPOCOB Kypca 8 Kjacca u
BBeJIeHUE B Kypc 9 kiacca
1,2 MerTamisl 15+3 Nel-3 Ne2
3,4 Hemeraiuisl 23+3 Ne4-6 Ne3
5. Oprannueckue COeTMHEHUS 10
6. O06o0061IeHre 3HaHUH 110 8 Neq
XUMHH 32 KypC OCHOBHOM
IITKOJTBI.
Wroro: 68 6 4

Henarornqecm{e TEXHOJIOT'UM

JocTuraemsle pe3y/ibTaThl

[TpoGiiemMHOe 00y4eHue

Co3manne B y4eOHOM JEATENHHOCTH MPOOIEMHBIX
CUTyallMii ¥ OpraHu3allvs akTUBHON CaMOCTOSTEIHbHOU
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NMESTENIbHOCTH YYaIlUXCs [0 UX Pa3pelIeHHI0, B PE3yJIbTaTe
Yero MPOMCXOAUT TBOPUYECKOE OBJIAJICHUE 3HAHUSAMH,
YMECHHSIMH, HAaBBIKAMH, Pa3BUBAIOTCS MBICTUTEIILHBIC
CIIOCOOHOCTH.

PaznoypoBueBoe o0yueHue

Y yuuTens nosiBisieTcs BO3MOXHOCTh IOMOTI'aTh c1adoMmy,
YIEIATh BHUMaHUE CUIIBHOMY, PEAJIN3YyETCs JKEeJIaHUue
CHJIBHBIX YYalIuXcs ObICTpee U IIy0Ke MPOBUTATHCS B
oOpa3oBaHuy. CUIIbHBIEC yUaIIUECs YTBEPKAAIOTCSA B CBOUX
CHOCOOHOCTSIX, CJIA0bIE MOTyYatOT BO3MOXKHOCTD
UCIIBITHIBATh YUE€OHBIH yCIIEX, IOBBILIAETCS YPOBEHb
MOTHUBALIUM YUEHBSI.

[IpoexTHBIE METOIBI OOyUCHHS

PaboTra 1o JaHHON METOIUKE JaeT BOZMOXHOCTh pa3BUBaTh
VH/IMBUyaJIbHBIE TBOPUECKUE CIIOCOOHOCTH y4aIuXxcs,
0oJiee OCO3HAHHO MOAXOAUTH K IPOPECCHOHATBHOMY U
COLIUAIIBHOMY CaMOOIIPEEIICHHIO.

Hccnenosarennckue METOALI B
o0y4deHuu

JlaeT BO3MOKHOCTh Y4alIUMCSl CAMOCTOSATENIBHO ITOIOJIHATH
CBOMU 3HaHUs, INTyOOKO BHUKATh B U3y4aeMylo IpobiemMy u
[IPEANOIIAraTh IyTH €€ PEIICHUs, YTO BaXKHO IIPU
(bopMHPOBAHUN MUPOBO33PEHHSL. DTO BAXKHO JUIS
OIpEIEICHUS NHANBUYAIIbHOU TPACKTOPUH Pa3BUTHUSA
Ka)KIOr0 IIKOJIBHUKA.

TexHOJIOrHs UCIIOJIB30BaHU B

00yYeHUHU UTPOBBIX METO/IOB:

POJIEBBIX, ICTIOBBIX, U JPYTHX
BUJIOB O0YYaIOIINX UTP

Pacmmpenue kpyro3opa, pa3BUTHE MTO3HABATEIbHOM

e TeNIbHOCTH, (DOPMHUPOBAHKE OMPECIICHHBIX YMEHUN U
HAaBBIKOB, HGO6XOI{I/IMI)IX B Hp&KTH‘-ICCKOfI JACATCIIbHOCTH,
.pazButue oOIIey4eOHbIX YMEHUI U HABBIKOB.

OOyueHue B COTpyAHUYECTBE
(xoMaH/IHas1, TpyNIoBas pabora)

COTpyITHUUYECTBO TPAKTYETCS KaK HI€sl COBMECTHOM
Pa3BUBAIOIIEH IE€ATEILHOCTH B3pOCIbIX U feTel, CyTh
WHIUBUIYJIbHOTO MOJX0/Ia B TOM, YTOOBI UATH HE OT
yueOHOTO MpeIMeTa, a OT pedeHKa K IPEeaAMETY, UATH OT TeX
BO3MO>KHOCTEH, KOTOPBIMU pacrojaraeT pedeHoK,
MIPUMEHSTD [ICUXO0JIOTO-TIEJarOrMYeCKUEe JUArHOCTUKHI
JTUYHOCTH.

Nudopmanmonno-
KOMMYHMKAIIMOHHBIE TEXHOJIOTUU

M3meHeHnne u HeorpaHUYeHHOE 00OTallleHUe COIepKAHUS
00pa3oBaHus, UCIIOIb30BAHUE HHTETPUPOBAHHBIX KYpPCOB,
noctyn B UHTEPHET.

310poBBecOEperaroIme
TEXHOJIOTUHU

lcrionb30BaHNE JaHHBIX TEXHOJIOTMM MMO3BOJISIFOT
[PaBHOMEPHO BO BPEMsI YPOKa PACIPEIEIATh PA3INYHbIC
BH/JIbI 3aJJaHUI, YEPELOBATh MBICIUTEIBHYIO ACATEIBHOCTD C
(bU3MHHYTKaMH, OIIPENIEIsATh BpeMs M0/1auH CI0KHOTO
yueOHOT0o MaTepuaa, BhIICIATh BpeMs Ha IPOBEICHUE
CaMOCTOSITENIbHBIX paboT, HopMaTUBHO npuMeHATh TCO, uTO
TaeT MOJI0KHUTEIbHBIE Pe3yIbTaThl B 00yUCHHH.

CucreMy HHHOBAITMOHHOHN OLIEHKH
«ImopThHOITHON»

dopmupoBaHue MePCOHU(PUIMPOBAHHOTO yUeTa
JTOCTHKEHUH YUeHHKa KaK HHCTPYMEHTa Nearoruyeckou

MOAACPIKKU CONUAJIBHOT'O CAMOOIIPEACIICHUA, OIIPCACIICHU A
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TPACKTOPUHU MHAWUBUAYAJIBHOT'O PAa3BUTUS JIMYHOCTH.

IInanupyembie pe3yjbTaTbl 00y4eHH:

BbINyCKHHUK HAYYUTCS:

* ONIUCBIBATh CBOMCTBA TBEPIBIX, MKHJIKHUX, TIa3000pa3HbIX BEIIECTB, BBIACSAS HX
CYIIECTBEHHBIE PU3HAKHY;

* XapaKTepu3oBaTh BELIECTBA [0 COCTAaBY, CTPOCHHIO M CBOWCTBaM, YCTAaHABJIMBATh
NPUYHHHO-CJIEICTBEHHBIE CBSA3U MEKIY JaHHBIMU XapaKTEPHUCTUKAMHU BEILIECTBA;

* PaCKpBIBATh CMBICII OCHOBHBIX XMMUYECKUX MOHATHH «aTOM», «MOJIEKYJIa», «XUMHUECKUI
AIIEMEHT», «IIPOCTOE BEILIECTBO», «CIOKHOE BEIIECTBOY», «BAJICHTHOCTHY», UCIOJb3YsS 3HAKOBYIO
CUCTEMY XMUMMUH;

* 1300pakaTh COCTAB MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMHUYECKUX (POPMYII U CYIIHOCTh
XMMHUYECKHX PEAKLUI ¢ OMOILBIO XUMUYECKUX YPaBHEHHUI;

* BBIUUCIIATE OTHOCUTENBHYIO MOJEKYISPHYIO M MOJSIPHYIO MAacChl BEIECTB, a TaKKe
MacCOBYIO JIOJIF0 XUMHYECKOIO 3JIEMEHTa B COEAMHEHUSAX JJs OLEHKHM HUX IPaKTHYECKOH
3HAYNMOCTH;

* CPaBHUBATh 110 COCTABY OKCHIbl, OCHOBAHUS, KUCIOTHI, COJIU;

* KJTacCU(PUIMPOBATH OKCHJIBI U OCHOBAHUS TI0 CBOMCTBAM, KUCIIOTHI M COJIU 110 COCTaBY;

* [10JIb30BaThCA J1a00OPATOPHBIM 000PYIOBAHUEM U XMMUYECKOH MOCYI0H;

* IPOBOJIUTH HECIIOKHBIE XMMUYECKHE ONBITHI W HAOIIOJCHUS 32 M3MEHEHUSMH CBOWCTB
BEIIECTB B IIpollecce MX MPEeBpalleHUi; cOOI0AaTh MpaBWila TEXHUKM O€30IacHOCTU INpHU
NPOBEICHUH HAOIIOJCHUN 1 OTIBITOB;

* pa3nnyaTh SKCIEPUMEHTAJIBHO KHUCIOTHI M IWIENOYM, TOJIb3YACh HHIUKATOPaMU;
0CO3HABaTh HEOOXOIUMOCTH COOIIIOJICHHSI Mep 0Ee30MacHOCTH NpU OOpAIIEHHH C KUCIOTaMHU U
11eJ0YaMHU.

* pacKpbIBaTh CMBICI Ieproandeckoro 3akona J[. 1. Menzaeneena;

* OMMCHIBATh U XapaKTE€PU30BaTh TAOINYHYIO (POPMY MEPHOAUUECKON CUCTEMbl XMMUYECKUX
HIIEMEHTOB;

* XapaKTepu30BaTh COCTaB AaTOMHBIX SAE€p M pPAaCHpeleNieHHe YHuClia 3JIEKTPOHOB IO
DIIEKTPOHHBIM CIIOSIM aTOMOB XHWMHYECKHX JJIEMEHTOB MAJIBIX TIEPHUOJOB IMEPHOANIECKON
CHCTEMBI, a TAKXKe KaJlus ¥ KaJIbIHs;

* pa3nu4aTh BUABI XUMHUYECKOW CBSI3U: MOHHYIO, KOBAICHTHYIO TOJSIPHYIO, KOBAJICHTHYIO
HEMOJISIPHYIO U METAJTINYECKYIO;

* U300pakaTh DIJIEKTPOHHO-HOHHBIE (OPMYIBI BEIIECTB, OOpPA30BAHHBIX XHUMHYECKHUMU
CBSI3IMU Pa3HOTO BH/JIA;

* BBISIBJIATH 3aBUCHMOCTH CBOMCTB BEHIECTB OT CTPOCHUS MX KPHCTALITMUECKUX PEIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAIITMUECKUX;

* XapaKTepU30BaTh XWMHUYECKHE ODIIEMEHTHl M WX COCIUHEHHS Ha OCHOBE TIOJOXKCHUS
3JIEMEHTOB B MEPHOANYECKON CHCTEME U 0COOEHHOCTEH CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAyYHOEC W MHUPOBO33PEHUYECKOE 3HAUCHHUE MEPHOAMYECKOTO 3aKOHA
NEepUOJIMYECKOl cucTeMbl xumuueckux osyemMeHToB /[l 1. MenneneeBa; ¢ oOBACHATH CYyTh
XUMHYECKHX TMPOIECCOB U MX MPUHIMITHAIBHOE OTINYNE OT (PU3HUECKUX;

* HA3bIBaTh IPU3HAKU U YCIIOBUS MPOTEKAHUS XUMUUYECKUX PEeaKLnii;

* YCTAHABJIMBATh MPHHAICKHOCTh XUMHUYECKOW PEAKIHHA K OINPENeIEHHOMY THITYy TII0
OJTHOMY M3 KJIaCCHU()MKAIIMOHHBIX MPHU3HAKOB: 1) MO YHMCIY M COCTaBY MCXOAHBIX BELIECTB U
INPOAYKTOB peakiuu (peakuuu COeAMHEHHUS, pa3IoKeHMs, 3aMelleHus U oOMeHa); 2) mno
BBIJICJICHUIO WM TOTJIOUICHUIO TEIUIOTHl (PEeaKLUUU HK30TEPMHUYECKHE M DHIO0TEPMUUYECKHE);
3) M0 M3MEHEHUWIO CTENeHeH OKUCICHHS XUMHYECKHUX DJIEMEHTOB (PEaKIH OKUCIHUTEIbHO-
BOCCTaHOBHUTEIIbHBIE); 4) 110 00paTUMOCTH Tpoliecca (peakiuu o0paTUMble U HEOOpaTUMBIE);

* COCTaBJISITh YPABHEHUS DJIEKTPOJMTHUYECKONW AUCCOLMALMM KHUCIOT, IIEJI0YeH, COJeH;
NOJIHBIE M COKpalEHHbIE MOHHBIC YPAaBHEHHUS peakUuil OOMEHa; ypaBHEHHsI OKHUCIHUTENIbHO-
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BOCCTAaHOBUTENBHBIX PEAKIUI;

* IPOTHO3UPOBATh MPOIYKTHl XMMHUECKHUX peakUHil 1mo (opmMmysiaM/Ha3BaHUSAM HCXOIHBIX
BEIIIECTB; OMPEIEISITh HCXOIHBIC BENIECTBA 11O ()OpMYyJiaM/Ha3BaHUIM MPOTYKTOB PEAKIINU;

* COCTaBJIATh YPAaBHEHHs PEAKIIMil, COOTBETCTBYIOIIUX MOCIEI0BATEIBHOCTH («IETOYKE))
MpEeBpalllCHU Il HEOPraHUYECKUX BEIIECTB PA3IMUHbBIX KJIACCOB;

* BLISIBJISITh B IIPOLIECCE JKCIEPUMEHTAa MPHU3HAKU, CBHUAETEIbCTBYIOLIUE O MPOTEKAHHUU
XUMHYECKON PEAKIIUU;

* IPUTOTOBJIATH PACTBOPHI C ONPEICIEHHON MacCcOBOIl 10JIel PaCTBOPEHHOTO BEIIECTBA;

* OIIPEACNIATh XAapaKTep Cpebl BOJHBIX PACTBOPOB KUCIOT U IIEIOYEH IO HM3MEHEHUIO
OKpPAaCKH UHJIUKATOPOB;

* POBOAUTH KAYECTBEHHBIC PEAKIMH, MOATBEPXKIAIOIINE HaJU4YMEe B BOJHBIX PacTBOpax
BEIIECTB OT/AEIbHBIX HOHOB

* ONPEACNIATh MPUHAMICKHOCTh HEOPraHWUYECKHX BEIIECTB K OJIHOMY U3 HU3YYEHHBIX
KJIACCOB/TPYIII: METAJLIbl U HEMETAJUIbI, OKCUJIbI, OCHOBAHUS, KUCJIOTHI, COJIU;

* COCTaBIIATH (DOPMYJIBI BEIIECTB 110 UX HA3BAHUSM;

* OIPEENSITh BAJICHTHOCTh U CTEIIEHb OKHCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH ()OPMYJIBI HEOPTraHWYECCKHX COCIUHCHHH 110 BAJCHTHOCTSM H CTETICHIM
OKHCJICHUS 3JIEMEHTOB, a TaKXkKe 3apsiiaM HOHOB, YKAa3aHHBIM B TaOIUIE PACTBOPUMOCTH KUCIOT,
OCHOBAHHI H COJICH;

* 00BSCHATH 3aKOHOMEPHOCTH W3MEHEHUs (DU3MUECKUX U XMUMHUYECKUX CBOMCTB MPOCTHIX
BEIICCTB (METANIOB W HEMETAJUIOB) M HMX BBICHIMX OKCHIOB, OOpa30BaHHBIX JJIEMECHTAMHU
BTOPOTO U TPETHETO MEPUOIOB;

* Ha3bIBaTh OOINME XMMHUUYECKHE CBOMCTBA, XapaKTEPHBIC VISl TPYII OKCHUJIOB: KHUCIOTHBIX,
OCHOBHBIX

* Ha3bIBaTh OOIIME XMMHYECKHE CBOMCTBA, XapaKTEpHBIEC [JIs KaXKIOTO M3 KIACCOB
HEOPraHMYECKUX BEIIECTB: KUCIOT, OCHOBAHUI, COJIEH;

* IPUBOJUTH  TPHUMEPHI  PEAKIUH,  MOATBEPKIAOIMIMX  XHUMHYECKHE  CBOWCTBA
HEOPraHMYECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBAHHH U COJEH;

* ONPEACNIATh BEIIECTBO-OKUCIHUTEIb U BEIIECTBO-BOCCTAHOBUTEIh B OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUX;

* COCTaBJIATh OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIA OaslaHC (11 M3YUEHHBIX peakiuil) 1o
MPEJIOKEHHBIM CXEMaM PeaKIuii;

* MPOBOAUTH JIA0OPATOPHBIE OMBITHI, MOATBEPKIAIOIINE XUMUUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKHUX BEIIECTB;

BbINnyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:

* TPaMOTHO 00paIaThcs C BEIeCTBaMU B TIOBCETHEBHOI JKU3HH,

* 0OCO3HaBaTh HEOOXOIMMOCTH COOJIIOICHHSI TIPABUJI SKOJIOTUYECKH O€30MacHOTO MOBEICHHUS
B OKPYKarOLIEH IPUPOJHON Cpelie;

* IOHUMATh CMBICI U HEOOXOJUMOCTh COOJIFOJICHUS TPEANUCAHUN, TMpeIaraéMbiX B
WHCTPYKIHUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIP.;

* UCTIONB30BaTh  NPHOOPETEHHBIC  KIIOYEBBIE  KOMIETEHTHOCTH TIPH  BBIMOJHEHUU
MCCIIEIOBATENLCKUX MPOEKTOB M0 M3YYEHUIO CBOMCTB, CIIOCOOOB MONYUEHHUS U PACIO3HABAHUS
BEIIECTB;

* pa3BUBaTh KOMMYHHKATHUBHYIO KOMIIETEHTHOCTh, WCIONB3yS CPEACTBA YCTHOH W
MACbMEHHOW KOMMYHHKAllMM TIpH paboTe ¢ TEeKCTaMH Y4YeOHHMKAa W JIOTIOJTHHTEIbHON
JTUTEPATypOid, CIPABOYHBIMHU TAOIMIIAMU, MPOSBISATH TOTOBHOCTh K YBAKEHHIO MHOM TOYKHU
3peHust Py 00CYKICHUH PE3yTbTaTOB BHITIOJIHEHHON PabOTHI;

* OOBEKTHBHO OIICHHBATh HMH(POPMAIIMIO O BEIIECTBAX M XHMMHUYECKUX TIPOIECccax,
KPUTUYECKH OTHOCUTBCS K TICEBJOHAy4YHOW HWH(pOpManuu, HEJ0OPOCOBECTHONW peKame,
Kacarolleicss UCIOJIb30BaHUs Pa3IUYHBIX BELIECTB.

* 0OCO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM JIJIS1 TPAKTUUECKON JEATETHPHOCTH YEITOBEKA;

* OMUCBIBATh N3YYCHHBIE OOBEKTHI KaK CHCTEMBI, TPUMEHSISI IOTUKY CHCTEMHOTO aHAIIN3a,
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* IPUMEHATh 3HAHUSA O 3aKOHOMEPHOCTAX IIEPUOAUYECKOM CHUCTEMBl XUMHUYECKHUX
3JIEMEHTOB JJIs1 OOBACHEHMSI U TIPEABUICHHSI CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh MH(POPMALMOHHYIO KOMIIETEHTHOCTh TOCPEICTBOM YIIIYOJNEHHs 3HAaHUH 00
VCTOPUU CTAHOBJICHUSI XUMUYECKOW HAYKH, €€ OCHOBHBIX MOHITHH, IEPUOJUYECKOIO 3aKOHA KaK
OJIHOTO M3 BAXKHEHIIMX 3aKOHOB IIPUPOJBI, @ TAKKE O COBPEMEHHBIX INOCTH)KCHMSIX HAyKU U
TEXHUKHU.

* COCTaBIISITb MOJIEKYJIIDHBIE WM IIOJIHBIC MOHHBIC YPAaBHEHHMs II0 COKPAIIEHHBIM HOHHBIM
YPaBHEHHUSM;

* IPUBOJIUTH IIPUMEPBI PEAKLMM, MOATBEPKIAOIINUX CYLICCTBOBAHUE B3aUMOCBSI3H MEXKIY
OCHOBHBIMHM KJIACCAaMU HEOPTaHUYECKUX BEILECTB;

* IPOrHO3UPOBATH PE3YIbTAThI BO3CHCTBUS Pa3IMYHbIX (PaKTOPOB Ha U3MEHEHHUE CKOPOCTH
XUMHUYECKON PEaKIINH;

* IPOTHO3UPOBATh  PE3yNAbTAThl BO3JCHCTBHUA PA3MUYHBIX (PAKTOPOB HA CMEIICHHE
XUMHUYECKOIO PABHOBECHS.

* IPOrHO3UPOBATh XUMUYECKHE CBOKCTBA BEIIECTB HA OCHOBE UX COCTABA U CTPOCHUS;

* IPOTHO3UPOBaTh ~ CHOCOOHOCTh  BEIECTBA  IPOSBIATh  OKUCIUTENbHBIE MU
BOCCTAHOBUTEJIBHBIE CBOWCTBA C YY4ETOM CTEIEHEH OKHUCIICHMS 3JIEMEHTOB, BXOIAIIUX B €r0
COCTaB;

* BBISBJIITh CYLIECTBOBAHME TIE€HETUYECKOM B3aMMOCBS3M MEXIY BEIIECTBAMH B psAY:
IIPOCTOE BEUIECTBO — OKCUJ — FMAPOKCU — COJIb;

* OPraHU30BBIBATh, IIPOBOJUTH YYEHUYECKUE ITPOEKTHI 10 UCCIECOBAHUIO CBOWCTB BELIECTB,
MMEIOLINX BaKHOE ITPAKTUYECKOE 3HAYCHHUE.

VIl. MaTepuajibHO-TeXHUYECKOe oDecnieueHne 00pa30BaTeILHOIO Mpouecca

Hartypaabuble 00bekTbl. HarypambHbie OOBEKTHI, HCIONB3yeMbIe B OOyYECHUH XHUMHUH,
BKJIIOYAIOT B c€0s1 KOJUIEKIIMM MUHEPAJIOB ¥ TOPHBIX MOPOJ, METANIOB U CILUIABOB, MUHEPATLHBIX
yI0OpeHuH, MIacTMacc, KaydyyKoB, BOJIOKOH U T. A. O3HAaKOMIIGHHME y4alluxcs ¢ oOpas3namu
MCXOJIHBIX BEIIECTB, MOJYNPOAYKTOB M TOTOBBIX H3JEIMI IMO3BOJISAET MOJYYUTh HArJISIHOE
MpPEACTABICHHE 00 2TUX MaTepHaliax, MX BHEIIHEM BHUJIE, a TAKXKE O HEKOTOPHIX (PU3NUECKUX
CBOIicTBax. 3HAuMTEIbHBIE Y4eOHO-TIO3HABATEIbHBIE BO3MOXXHOCTH HMMEIOT  KOJUICKIIUH,
W3TOTOBJICHHBIE CaMUMHU OOydaromumucs. [IpeamMeTst mis TakuxX KOJUIEKIIHM COOMpAarOTCs BO
BpeMs SKCKYPCHUM U IPYTrUX BHEYPOUHBIX 3aHITHIA.

Konneknuu wuCmonp3yloTcs TOMBKO JUISI O3HAKOMJICHHS! yYalUXCsl C BHEUIHUM BHJIOM U
(bu3MYECKUMU CBOMCTBAMH M3y4aeMBIX BEIIECTB M MaTepuanoB. [ MpoBeIeHUS XUMHUECKUX
OTIBITOB KOJUICKIIUU HCIIOH30BaTh HEIB3sI.

XuMHYecKHe peaKkTUBbI U MaTepuajbl. OOpallleHHe CO MHOTMMH BeIECTBaMHU TpedyeT
CTPOTOTO COOJIFOJICHUS TIPABUJI TEXHUKH OE€30MacCHOCTH, OCOOCHHO TPH BBHITIOJIHEHUH OIBITOB
caMuMH  ydamumucs. Bce  HeoOXogumble  Mephl  MPEIOCTOPOXKHOCTH — yKa3aHbl B
COOTBETCTBYIOIINX JTOKYMEHTaX M MHCTPYKIHUSX, @ TAK)KE B TOCOOUSX ISl YIUTEIICH XUMUH.
Haubonee yacTo ucnonbs3yemble peakTHBBI U MaTepUAIbI:

* MPOCTHIE BELIECTBA - ME/b, HATPUIA, KAJbLW, ATTFOMUHHIN, MarHUH, KENE30, IUHK, CEPa;

» okcunsl — menu (I1), kameius, sxenesa (I1I), maruus;

*  KHCIIOTHI - COJISIHAsI, CEpPHAs, a30THAs;

* OCHOBaHMS - TUIPOKCH] HATPHsl, TUAPOKCHUJ KalbIus, THAPOKCHA Oapwusi, 25%-HbIii
BOJHBIN pacTBOP AMMHAKa;

e comu - xmopuasl Hatpus, meau (II), xenesa(Ill); Hutparel kamusi, HaTpus, cepedpa;
cynegpatel Menu(Il), >xenesa(ll), xeneza(Ill), amomunHus, aMMOHMS, Kanus, OpomMuza
HaTpUs;

* OpraHWYeCKHE COCIUHECHHS - KpaxMmaj, TIHIUPUH, YKCYCHas KHCJIOTa, METHJIOBBIN
OpaHXeBbIi, (peHoNnTanenH, JaKMyc.
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XuMnueckass Ja0opatopHasi NoOCyAa, annmaparel W NpuOOpbl. XHUMHYECKas IMocyaa
MO/APA3AeAeTCA Ha JIBE TPYNIbL: JUIS BBIIOJHEHMS ONBITOB YYalIUMHUCA M JEMOHCTPALMOHHBIX
OTIBITOB.

[Tpubopsl, anmapaTsl U YCTAaHOBKH, UCIOJIb3yEMbIE HA YPOKaX XUMHUHU, MTOAPA3CIIAIOT HA OCHOBE
MPOTEKAMUX B HUX (HU3UYECKHMX W XUMHUYECKHX MPOIECCOB C Yy4acCTHEM BEIIECTB,
HaXOJAIMXCS B Pa3HBIX arperaTHbIX COCTOSTHUSAX:

*  mpubOpsI s pabOTHI ¢ ra3aMu - OTy4YeHHE, COOMpaHUe, OUYHUCTKA, CYIIKA, TOTJIONICHUE
ra3oB; peakIMi MEeX1y OTOKaMH I'a30B;

* ammaparbl U TPUOOPHI JJIsl OTBITOB C YKUJIKUMU U TBEPABIMHU BEIIECCTBAMH - TIEPETOHKA,
bunbTpoBaHUe, KPUCTAUIU3ALMS;, IPOBEICHHE PEeaKIMi MEXIy TBEPIbIM BEIIECTBOM U
YKUJIKOCTBIO, )KUJKOCTBIO U JKUJIKOCTBIO, TBEP/IBIMU BEUIECCTBAMU.

BHe »Tol KIaccuuKaluy HaXoAATCs JBE TPYIIBI yueOHOM anmnaparypsl:
). ayis U3ydeHus TEOPETUUECKUX BOMPOCOB XMMHUU - WILIIOCTPALIUS 3aKOHA COXPAHEHUS
Macchl BEUIECTB, JAEMOHCTpPALUs 3JIEKTPONPOBOJHOCTH PacTBOPOB, JIEMOHCTpAIUs
JIBUKEHUSI HOHOB B JIEKTPUUYECKOM I10J1€; JJI U3YyUYEHHUS CKOPOCTU XUMUYECKON peaKkiuu
Y XUMUYECKOTO PAaBHOBECHS;
2). ISl WUTFOCTPAIIMM XUMHYECKUX OCHOB 3aBOJCKHX CIIOCOOOB IMOIYYEHHUS HEKOTOPBIX
BEIIECTB (CEPHOM KUCIOThI, aMMHUaKa U T. I1.).
BcmomMoraTtenbHyI0 poiib UTPAOT H3MEPHUTEIbHBIC W HarpeBaTelbHBIC MPUOOPHI, PAa3IMYHBIC
MPUCTIOCOOICHHUS JJIsI BHITTOJIHEHUS OTIBITOB.
Mopean. OObeKTaMu MOACIUPOBAHUS B XUMHH SIBJISSFOTCS aTOMBI, MOJICKYJIbI, KPUCTAJUIbI,
3aBOJICKME ammaparbl, a TakXKe MPOUCXOoJAlIMe Mmpouecchl. B mpenogaBaHuM XUMUU
UCTIOJIB3YIOTCSI MOJICITM KPUCTAUTMICCKUX PEIIeTOK aiMasa, rpadura, cepsl, Gochopa, okcruaa
yraepoaa(lV), uoma, xeneza, meau, marHus. HaOGopel Mozeneil aTOMOB Ui COCTaBIICHUS
IaPOCTEP>KHEBBIX MOJICIICH MOJIEKYJI IPU U3YYEHUU OPTaHUYECKON XUMUH.
YueOHble moco0Usi Ha Me4aTHOl ocHoBe. B rmpouecce oOyueHUss XMMHHM HCIOJB3YIOTCS
cienyrolre TabauIbl MOCTOSHHOTO 3KcroHupoBanus: «llepuoanueckas cuctemMa XUMHUUYECKHUX
anementoB JI. M. MenneneeBay, «Tabnauia pacTBOPUMOCTH KHCIOT, OCHOBAaHHMH W COJICH»,
«ONEKTPOXUMUYECKUHN Pl HAPSYKEHUN METAJUIOBY.
Jns  opraHu3anuu  CaMOCTOATENbHOW pabOThl OO0y4aroumMxcs Ha YpPOKaxX HUCHOIB3YIOT
pa3HOOOpa3Hble AMIAKTHYECKHE MaTepHalbl: TETpagd Ha TEYaTHOM OCHOBE, KAapTOYKU C
3aIaHUSIMU Pa3HOM CTENEHW TPYAHOCTU MJisi M3Y4YEHHs HOBOI'O MaTepuasna, CaMOIpPOBEPKU U
KOHTPOJIS 3HAHUM y4aIIuXxcsl.
JKpPaHHO-3BYKOBbIEe CpeICcTBa 00y4yeHHsl. DKpPaHHO-3BYKOBbIE IOCOOHUS JAENATCS Ha TPHU
OoJibIlIe TPYMIMBL: CTaTUYHBIC, KBa3WJIMHAMUYHbIE U JUHAMUYHBbIC. CTaTUYHBIMH SKpaHHO-
3BYKOBBIMU CPEJICTBAMHU OOYUYECHHUsI SBISIOTCS TUAPUIbMBI, JUATIO3UTHUBBI (CIAal/Ib1), EAMHUYHBIC
TpaHcnapaHThl i TpadomnpoexTtopa. Cepuu TpaHCHMAPAaHTOB IMO3BOJISIOT HWMHUTHPOBATH
JBIKEHHUE IYTEM IOCJIEIOBATEIbHOTO HAJOXKEHUs OJHOTO TpaHclapaHTa Ha Apyro. Takue
CEpPHUH OTHOCAT K KBa3UAMHAMUYHBIM SKPAHHBIM TTOCOOHUSIM.
JIMHAMUYHBIMH 9KpPaHHO-3BYKOBBIMU TIOCOOMSIMH SIBJISIFOTCSI TPOM3BEACHUSI KUHemartorpada:
JTIOKYMEHTAIBHOTO, XPOHUKAIHHOTO, MYJIbTUILUIMKAIIMOHHOTO. K 3TON XK€ Tpymnme OTHOCSTCS
HKPaHHO-3BYKOBBIE CPEACTBA O0YUESHHS, ISl IPEIbSIBICHUS HH(DOPMAIIUKA KOTOPBIX HE00X01uma
KOMITbIOTEpPHAsT TEXHHKA.
Texuuueckue cpeacrBa o0ydyeHus. [Ipy KOMIUIEKCHOM HCIOIB30BAaHUU CPEICTB OOyUYEHUS
HEM30E€KEeH BOMPOC O BO3MOXHOCTH 3aMEHBl OJHOTO TIOCOOHS JAPYTHM, HampuMmep
JEMOHCTPAIIMOHHOTO UJTH JTA0OPaTOPHOTO OMbBITa €ro U300pakeHueM Ha skpaHe. UHdopmanus,
co/iepKaniascss B 9KpaHHOM TIOCOOUH, MPEICTABIIAET COOOW JHIIh OTPAKEHHE peaTbHOTO MUPA,
U MOJXTOMY OHa JOJDKHA MMETh OMOPY B UYBCTBEHHOM OIBITE OOydarolmuxcs. B mpoTuBHOM
caydae (GOpMHUpPYIOTCS HenmpaBwibHbie u  (QopmanbHble 3HaHHUS. (OCOOEHHO OIAcHO
dbopMUpOBaHHE WCKAKEHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX TMPEACTABICHHUM, MOCKOIBKY
SKpPAHHOE MPOCTPAHCTBO M BPEMsS 3HAUUTEIIBHO OTJIMYAIOTCS OT PEATBHOTrO MPOCTPAHCTBA U
BpEMEHH. DKpaHHOE MocoOHue HEe MOMKET 3aMEHUTh COO0OH peanbHBIl O0OBEKT B MPOIECCE €ro
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MO3HaHHUA BBHUAY TOI'O, YTO HC MOXKCT OBITh UCTOYHUKOM YYBCTBCHHOI'O OIbITa O CBOfICTBaX,
CYIICCTBCHHBIX ITPU M3YUYCHHUHN XMMHU: IIBETC, 3alaxe, KPUCTATIIIMYECCKOM CTPOCHUHU U T. 1. B 10
K€ BpCM: IPpU HAJIMYHU Y YHAIIUXCA JOCTATOYHLIX YyBCTBCHHBIX 3HAHUI Ha HCKOTOPLIX 3Tartax
O6y‘leHI/IH BOCITPOU3BCACHUEC XHUMHUYCCKOI'O OIlbITa B 3KPAaHHOM MocoOMH MOXET OBITH OoJiee
uenecoo6pa3HHM, YCM CTro MOBTOpHAsA ACMOHCTpALIUA.

VIIl. YueOHo-MeTOnM4YeCKOe 00ecnieueHne 00pa30BaTeIbHOIO MpoLecca

« Jlutepartypa, ucnojib3yemMasi yuuTejieM

- OCHOBHAs Iumepamypa
1. Tabpuensa O.C. Ilporpamma kypca xumuu it 8-11 kimaccoB 00me00pa3oBaTeIbHBIX
yapexaeHuii. — M.: Jlpoda;

2. I'abpuensa O.C. Xumusi: § kiacc : y4eOHHK I 001Ie00pa30BaTeIbHBIX YUpPEKISHUN. — M.:
Hpoda.

- 0ONOIHUMENbHAS TUMePamypa

1. I'abpuensn O.C. U3yuyaem xumuio B 8 Ki.: numaktudeckue matepuainsl / O.C. ['aGpuensH,
T.B. Cmupnoa. — M.: biuk mitoc

2. XuMmus: 8 Kjacc: KOHTPOJbHBIE U MpoBepouHble paboTel k ydeOHuky O.C. ['aGpuensina
«Xumus. 8 kmace» / O.C. I'abpuensn, I1.H. bepeskun, A.A. Ymakosa u 1p. — M. : JIpoda;

3. Tabpuensn O.C., Buckob6oiinukoBa H.II., SmrykoBa A.B. HacronpHas kHMra yuuTens.
Xumus. 8 ki1.: Metoaudeckoe nmocodue. — M.: JIpoda;

4. I'abpuensH O.C., Pynos H.H., Tonkynos B.M. Xumudeckuii skcriepuMeHT B LIKOJIE. 8 Kilacc.
—M.: lpoda

5. Tabpuenan O. C., Ocmpoymos M. I. HacronpHas KHUra yuurtenas. Xumua. 9 K JL:
Mertonudeckoe mocodoue. — M.: JIpoda, 2010r

6. Xumus. 9 x n1.: KontponpHbeie W mpoBepouHble paboThl k yuebnuky O. C. T'abpuensna
«Xumus. 9 / O. C. I'abpuensy, I1. H. bepeskun, A. A. Ymakosa u ap. — M.: [Ipoda, 2009r.

7. Anxumuk (http://www.alhimik.ru/) - oaus U3 Jydimx caiToB PyCCKOS3BIYHOIO XUMHUYECKOTO
WHTepHeTa OpUEeHTUPOBAHHBIN HA YUUTENS U YUEHHKA, [IPENoJaBaTelis U CTyACHTA.

* Jlurepatypa, peKoMeHayeMasi IJIsl y4aluxcs

Ia6puensa O.C. Xumus: 8 -9 kinacce : yaeOHUK i1 001me00pa3oBaTeIbHBIX YUpexKIeHuH. — M.:
Hpoda.

- OONOIHUMENbHASL TUMepamypa

1. Kypran «Xumus B IIKOJIE;

2. Konrtpen - Xumus mis Beex (http://kontren.narod.ru). - uapopmMaimoHHo-00pa3oBaTeIbHbIN
CalT JUIA TeX, KTO U3y4aeT XUMHIO, KTO €€ MPEMOJIaeT, Ul BCEX KTO HHTEPECYETCS XMMHUECH.

3. Anxumuk (http://www.alhimik.ru/) - ogus u3 Jydmmx calToB PyCCKOS3BIYHOTO XUMUYECKOTO
WHTepHeTa OpHEHTHPOBAHHBIN HA YYHUTEIS M yYSHUKa, TPEToJaBaTelis U CTyICHTA.

4. DHIUKIJIONETUYECKUN CI0Baph FOHOTO XUMHKA

*  Ungopmayuonno-xomnviomepuas no00epicKa
1. DnekTpoHHas OMOIMOTEKA IITKOJILHUKA
2. UnrepHer-pecypcbl: TpeOoBaHHS K COBPEMEHHOMY YpOKYy B ycioBusix BBeneHus ®I'OC
http://www.gia3.ru/publ/opyt i_praktika/trebovanija_k_sovremennomu_uroku_v_uslovijakh vv
edenija_fgos/4-1-0-4
3. Caiit: Enunas KOJIJIEKIIHS 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/catalog/teacher/

4. Xumus (8-11 knacc). BuptyanbsHas nabopatopus (yueOHOE 3JIEKTPOHHOE U3/IaHUE)
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1X. KOHTpOJIL H OII€CHKA IVIAHUPYEMBIX pE3yJIbTAaTOB OCBOCHUA IIPpEAMETA

1. Ouenka yCTHOro 0TBeTA.

Otmerka «5» .
- OTBET IIOJIHBIM U IIPABWIbHBIM HA OCHOBAaHUYU U3Y4YECHHBIX TEOPUH;
- Marepuaj H3JI0KEH B ONPEICICHHON JIOTMYECKOW ITOCIIEeI0BATEILHOCTH, JUTEPATyPHBIM
SI3BIKOM;
- OTBET CaMOCTOSTEIbHEINH.

Otmerka «4» |
- OTBET NOJIHBIM W IPABWIHHBIA Ha CHOBAHUH U3yYEHHBIX TCOPHIA;
- Marepual U3JIOKEH B OMPEIETICHHOM JIOTMYECKOM MOCIeA0BaTeIbHOCTH, MPHU 3TOM JIOIYIICHbI
JIBE-TPHU HECYIIECTBEHHBIC OIMMOKH, HCTIPABIICHHBIE TI0O TPEOOBAHUIO YUUTEIIA.

Otmerka «3» .
- OTBET NOJHBIA, HO MPHU ITOM JOMYIIEHA CYIIECTBEHHAs OLIMOKA WM OTBET HEIOJHBIH,
HCCBSI3HBII.

OTMeTKa «2» :
- pU OTBETe OOHAPYKEHO HETMOHMMAaHHE Y4YallMMCS OCHOBHOTO COJEp’KaHMsI y4eOHOTO
MaTepuarna Wi JAOMYIIEHbI CYyIIECTBEHHbIE OMIMOKH, KOTOpbIE yJalUiics HE MOXKET UCIPABUThH
P HABOJSIIUX BOIPOCAX YUUTENs, OTCYTCTBHE OTBETA.

2. OneHKa 3KCNepUMEHTATbHBIX YMEHUI.

- OnieHKa CTaBUTCS HA OCHOBAHUM HAOJIOICHUS 32 YUATUMUCA U MMCbMEHHOTO OTYeTa 3a
paboty. OT™MeTKa «5»:
- paboTa BBITIOJHEHA IMMOJTHOCTHIO U IPABHIILHO, CJICTaHbl IPABWILHBIC HAOIIOCHUS U BBIBO/IBI,
- OKCIIEPUMEHT OCYIIECTBJICH IO IJIaHy C YYETOM TEXHHMKH 0€30MacHOCTU U MpaBUIl PabOTHI C
BEIICCTBAMH U 000PYIOBAHHUEM;
- TIPOSIBJIICHBI OPTaHU3AIMOHHO - TPYAOBBIE YMEHUS, TOAJEPKUBAIOTCSA YUCTOTA paboyero Mecta
Y TIOPSIIOK (Ha CTOJIE, SKOHOMHO UCTIOIB3YIOTCS PEAKTHBHI).

Otmerka «4» .
- paboTa BHIMOJTHEHA MPABUIILHO, CJEJaHbI MPABUILHBIC HAOIIOACHUS U BBIBOJIBI, HO TPU 3TOM
HKCIIEPUMEHT MPOBENEH HE MOJHOCTHIO WJIM JOMYIIEHbl HECYIIECTBEHHbIE OMTHOKU B paboTe ¢
BEIIIECTBAMH U 00OPYIOBAHHEM.

Otmerka «3»:
- paboTa BBINMOJHEHA MPaBUJIBLHO HE MEHEE YeM HAIOJIOBUHY WM JIOMYIIEHA CYIIECTBEHHAs
omrOKa B X0Jie SKCIIEPUMEHTa B O0BSICHEHHH, B ODOpMIEHUU PabOThI, B COOIIOCHUH MPaBUI
TEXHUKH 0€30MMacCHOCTH Ha pabOTe C BEHIECTBAMU U 000PYIOBAaHUEM, KOTOPAasi HCIPABIISETCS 110
TpeOOBAHUIO YUUTEIS.

Otmerka «2»:
- JIOTyIIeHbI 1Be (U Oosee) CYIIeCTBEHHbIE OIIMOKH B XOJ€: SKCIIEPUMEHTa, B O0BSCHEHUH, B
opopmiieHHH paboThl, B COONIOACHMM NPaBUJ TEXHUKUM O€30MacHOCTH Mpu padore ¢
BelleCTBAMH U OOOpYJOBaHHMEM, KOTOpBIE yYallMiics HE MOXKET HCIPABUTh Jaxe II0
TpeOOBaHUIO YUUTES;
- paboTa He BBHIMOIHEHA, Yy y4Yallerocsl OTCYTCTBYET dKCIIEPUMEHTAIILHBIE YMEHHUS.
3. OueHka yMeHUWi pemiaTh pacyeTHbIe 3aJa4vu.

OtmeTKka «5»:
- B JIOTHYECKOM DACCYXXJEHHWU M PEIICHUH HET OMIMOOK, 3ajada pPEelIeHa pPaMOHATIbHBIM
CII0COO0OM;

OTMeTKa «4»:
- B JIOTHYECKOM PACCYKJICHHH U PEIICHHs] HET CYIIECTBEHHBIX OIMMOOK, HO 3ajada pelieHa
HEpaIrMoOHAIBHBIM CITOCOOOM, WIIM OMYIIEHO He 00iee BYX HECYIECTBEHHBIX OMNOOK.

25



OtMeTKa «3»:

- B JIOTHYECKOM PACCYXXICHUU HET CYIICCTBEHHBIX OIMMOOK, HO JOMYyIIeHa CYIIECTBEHHAS
omurOKa B MAaTEMaTUYECKUX pacyerax.

OtmeTka «2»:

- UIMEETCsI CYIIECTBEHHbIE OMIUOKH B JIOTUYECKOM PACCYKICHUH U B PEIICHUU.
- OTCYTCTBHE OTBETA Ha 3aJaHUE.
4. OueHka NMCbMEHHBIX KOHTPOJIbHBIX PadoT.

OtmeTka «5»:

- OTBET IOJIHBIN U MPABWIBHBIN, BO3MOKHA HECYIIIECTBEHHAS OIIHOKA.

OtmeTka «4»:

- OTBET HETIOJIHBIN WK JOMYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OITHOOK.

Otmerka «3»:

- paboTa BBITIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JIOMYIICHA OJIHA CYIIECTBEHHAs OIMMOKA U MPH
9TOM JIBE-TPU HECYIIECTBEHHBIE.

OTMeTKAa «2»:

- paboTa BBINTOJHEHA MEHBIIE YEM HAIOJOBHUHY WM COJIEPKHUT HECKOJBKO CYIIECTBEHHBIX
OIIMOOK.

- paboTa He BHITIOJIHCHA.

[Ipr olleHKE BBIMOJIHEHUS IMHUCHMEHHOW KOHTPOJBHOW pabOThl HEOOXOIUMO YUHTHIBATH
TpeboBaHUs eAMHOTO OphorpaduuecKoro pexuma.

5.0nenka TecToBbIX padoT.

Tectbl, cocTosimye U3 MSATH BOIMPOCOB MOXKHO HMCIOJIB30BaTh MOCIE U3YUYECHUS KaXkIOTO
matepuana (ypoka). Tect uz 10—15 BonpocoB ucrnosib3yercs AJis NepUOIUIECKOTr0 KOHTPOJIS.
Tect n3 20—30 BOonpocoB HEOOXOMMO HCIIOIB30BATh JIJI1 HTOTOBOTO KOHTPOJIS.

[Ipu olieHMBaHUY UCTIOJIB3YETCS CIEAYIOIIAs IIKaja: s TeCTa U3 MSTH BOIPOCOB
* HET OIIMOOK — OIIEHKA «5»;

* 0JIHA OIIMOKA - OIICHKA «4»;

* IBE OIIMOKH — OILIEHKA «3%»;

* TPU OLIMOKH — OLICHKA <«2.

Jnst Tecta u3 30 BOmpocoB:

* 25—30 nmpaBUIBHBIX OTBETOB — OIIEHKA «5;

* 19—24 npaBUJIbHBIX OTBETOB — OLIEHKA «4»;

* 13—18 nmpaBWIBHBIX OTBETOB — OIIEHKA «3»;

* MeHbIIE 12 NpaBUIBHBIX OTBETOB — OLICHKA «2)».
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